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Note:The first two octets of a PER encoded
Version Version of the ULP protocol, in the form major,
minor, service indicator.

ULP message contains the length of the entire
S | W | Semman

message. These octets are set to the Message
Message Payload This parameter contains one of the messages

Length when the PER encoding is complete and
defined in ULP.

Message Length The length of the entire ULP Message in octets.
the entire message length is known.
Defined messages are:

+ SUPL INIT
« SUPL START

+ SUPL RESPONSE
»  SUPL POS INIT

. SUPL POS
. SUPL END

. SUPL AUTH REQ

. SUPL AUTH RESP

. SUPL POS NOTIFICATION
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FIG. 10

e

Positioning Method Defines the positioning technologies desired
by the SLP, which can be AGPS SET assisted,

AGPS SET Based, Autonomous GPS, EOTD,
OTDOA, AFLT or Enhanced Cell ID.

The purpose of this field is to provide
instructions to the SET with respect to LCS

notification and privacy

Notification

Session [D This parameter contains an SLP address

(SPC address for non-proxy mode.)

For proxy mode this parameter 1s OPTIONAL.

For non-proxy mode this parameter is
REQUIRED.

This address is used by the SET when

establishing a secure IP connection to the
SLP or SPC

Desired Quality of Position.

This parameter indicates if the SLP uses proxy
or non-proxy mode.

SLP Mode

MAC This parameter contains a Message

Authentication Code{MAC), which MAY be
used as integnity protection of the SUPL INIT
message.

Key Identity

This parameter contains a key identity, which
identifies the key to be used to verify the MAC.
It 1s required when MAC 1s present.
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FIG. 11A

T I [T
e B T T
R I T
Notified SET identity value

MO Mode Describes the mode that the SET
Inmitiated location request uses.
N .

This parameter can be of type

» Type 1(Transfer to the request SET)
» Type 2(Transfer to the third party)

Descnbes the mode that the acknowledgement

of transfer of a position of target SET to the
third party uses.
This parameter can be of type

» Acknowledgement required
« Acknowledgement not required
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FIG. 11B

—
0 [ouiuiotroin

SET ID The following SET IDs are supported

. Target SET ID

. Third Party ID
Target SET ID identifies the Target SET to be

located where a SET can initiate location
request to another target SET.

Third Party ID identifies the Third Party where
a SET can mitiate location request for the
transfer of a position of the SET

Describes the mode that the acknowledgement
of target SET to the third party uses.

- -
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FIG. 11C

SET ID SET ID can be:
SETtoSET:
Target SET ID
In case of SETtoSET, SET ID identifies the
Target SET to be located where a SET can
initiate location request to another target SET.
SETtoThirdParty:
Third Party ID ‘
In case of SETtoThirdParty, SET ID identifies
the Third Party name where a SET can initiate
location request for the transfer of a position
of the SET

SET ID Parameter

Target SET ID - Identifies the Target SET to be located where a

SET can initiate location request to another
Target SET ID Parameter

Third Party ID - | Identifies the Third Party ID

>Third Party Name [dentifies the Third Party name where a SET
can initiate location request for the transfer of
a position of the SET

>Third Party Name Indicates the type of the third party name.
Type

The type of the third party name can be one of

the following:

- Logical name

- MSISDN

- E-mail address

- URL

- SIP URL

- IMS public identity
- MIN
- MDN

Thurd Party ID Parameter
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| o
Positioning Method The positioning method desired for the S
POS session

UPL
SLP Address This parameter is only required for non-proxy
v mode and contains an SPC address.
A SET uses this address to establish a data
connection to the SPC

SET Auth key This parameter is only required for non-proxy
CV mode and contains the authentication key
that a SET SHALL use for SPC authentication
Key Identity 4 v This parameter is only required for non-proxy
mode and contains a key indentity
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FIG. 13

Parameter

SET Capabilities

Defines the capabulities of the SET.

Defines the requested GPS assistance data. The
presence of this element indicates that the SET
wants to obtain assistance data from the SLP.
In the case of RRLP and SET based location
determination in the SET initiated case, the
SLP SHALL send the RRLP Assistance Data

message. The SET SHALL acknowledge the
receptiono of assistance data with an RRLP

Assistance Data ACK.

In the case of RRC and SET based location
determination in the SET initiated case, the

SLP SHALL send the RRC Assistance Data
Delivery message.

The Requested Assistance Data parameter is
not applicable to TIA-801 [C.S0022-A v1.0].

Defines the cell information of the SET.
Defines the position of the SET.

Contains SUPL POS message.

Note:1s only used if positioning protocol allows
SET to send first message.

This parameter contain s a hash of the SUPL
INIT message. In Network initiated proxy mode
a SET SHALL calculate a hash of a received

Request Assistance Data

Location ID
Position
SUPLPOS

Ver

SUPL INIT and include the result of the hash
in this parameter.

aY
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FiG. 14

Positioning Payload The underlying TIA-801, RRLP or RRC
clement
- Velocity of the SET, needed to overcome the

lack of this information in RRLP and RRC.
FIG. 15

Defined in [3GPPGAD]
Defines the position result of the SET.

Status Code Defines the Status of the message as either an
error indication or an information indication.

Ver

CvV

Error indications have values between 0 and 99
, Information indications have values between
100 and 199.

This parameter contains a hash of the SUPL
INIT message and is caculated by the SET.
This parameter MUST be present in situations
where the SUPL END message is sent as a
direct response to SUPL INIT (both proxy
and non-proxy mode).
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F1G. 16

SPC Auth key This parameter defines the authentication key
that a SET SHALL use for SPC authentication
Key Identity 3 v This parameter contains a key identity.
It 1s required if SPC Auth Key is present.

Status Code Defines the Status of the message as either
an error indication or an information indication

Error indications have values between 0 and 99,

information indications have values between
100 and 199.

SUPL AUTH RESP uses the Status Code
parameter to indicate authentication failure
(authNetFailure). If the SLC sends

authNetFailure back to the SET, the session is

considered closed and will be terminated by
both sides.

FiG. 17

Target SET Id

Descnption

Defines the position result of the Target SET.

Target SET 1dentity value



US 8,081,986 B2

1

METHOD FOR TRANSMITTING LOCATION
INFORMATION

This application claims the benefit of Korean Patent Appli-
cation No. 10-2005-0074410, filed on Aug. 12, 20035, No.

10-2006-0030407, filed on Apr. 4, 2006, No. 10-2006-
0031659, filed on Apr. 6, 2006, and No. 10-2006-0032068,
filed on Apr. 7, 2006, which are hereby incorporated by ret-
erence as 1i fully set forth herein.

This application claims the benefit of U.S. Provisional
Application No. 60/676,562, filed on Apr. 29, 2005, 1n the
name of mventors Eun Young PARK and J1 Young HUH,
entitled “Method for Transmitting the Location Information
Based on SUPL”, No. 60/707,931, filed on Aug. 12, 2003, 1n
the name of inventors Eun Young PARK, J1 Young HUH and
Dong Hi SIM, entitled “Method for transmitting the location
information based on SUPL”, No. 60/726,003, filed on Oct.
11, 2005, 1n the name of inventors Eun Young PARK, J1Young
HUH and Dong Hi SIM, entitled “Method for transmitting the
location information based on SUPL”, and No. 60/764,351,
filed on Feb. 2, 2006, 1n the name of mventors Eun Young
PARK, J1 Young HUH and Dong Hi SIM, entitled “Initiated

location request of transter the location to the third party™,

which are hereby incorporated by reference as if fully set
torth herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method for transmitting
location information of a mobile communication terminal,
and more particularly to a method for effectively transmitting
location information, such that it allows a specific terminal to
acquire 1ts location information using a location information
service, or allows the specific terminal to transmit its location
information to another terminal.

2. Discussion of the Related Art

Generally, a mobile communication system provides a
Location Based Service (LBS) capable of recognizing termi-
nal location information based on a mobile communication
network, and employing the recognized terminal location
information. For example, a service (also called a positioning
service) for tracking a human location or an object location, a
vehicle navigation service, and an emergency rescue service,
ctc., have been widely used as the above-mentioned LBS.

A current mobile communication system generally pro-
vides the above-mentioned LBS service via a control plane of
a network system. However, the LBS service implemented
via the control plane of the network system employs different
positioning-signaling functions and different positioning sys-
tems according to network structures (e.g., a 3GPP (3rd Gen-
eration Partnership Project) and a 3GPP2 (3rd Generation
Partnership Project 2).

Therelore, 1n order to update the service or introduce a new
positioning method into the network, the above-mentioned
mobile communication system must update or newly 1ntro-
duce all network components, that should be changed to
others because a signaling and a protocol of the control plane
have been changed, resulting 1n greater inconvenience of use.

A User Plane Protocol capable of enabling a User Plane to
provide a location information service has been defined to
solve the above-mentioned problems.

The User Plane Protocol has been designed to transmit
specific information required for the positioning service
using the User Plane, such that 1t 1s independent of the net-
work structure. Also, the User Plane Protocol need not update
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all network components of the positioming system on the
condition that the service 1s updated or a new positioning
method 1s mtroduced.

However, the above-mentioned User Plane Protocol does
not describe a method for allowing a specific terminal to
receive 1ts location information or a method for allowing the
specific terminal to transmit 1ts location information to
another terminal, such that unexpected problems occur 1n a
positioning process.

SUMMARY OF THE INVENTION

Accordingly, the present invention 1s directed to a method
for transmitting location information that substantially obvi-
ates one or more problems due to limitations and disadvan-
tages of the related art.

An object of the present invention 1s to provide a method
for effectively transmitting location information, such that 1t
allows a specific terminal to acquire 1ts location information

using a location information service, or allows the specific
terminal to transmuit 1ts location information to another termi-
nal.

Additional advantages, objects, and features of the mnven-
tion will be set forth 1 part 1n the description which follows
and 1n part will become apparent to those having ordinary
skill 1n the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the mvention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ngs.

To achieve these objects and other advantages and 1n accor-
dance with the purpose of the mvention, as embodied and
broadly described herein, a method for transmitting location
information comprises the steps of: a) receving a start mes-
sage 1ncluding MO (mobile originated location request)
mode information from a first terminal; b) calculating loca-
tion information of the first terminal; and ¢) transmitting the
calculated first terminal’s location information according to
the MO (mobile originated location request) mode informa-
tion.

In another aspect of the present invention, there 1s provided
a method for transmitting location information 1n a Secure
User Plane Location (SUPL) protocol of a first SUPL
Enabled Terminal (SET), a SUPL Location Platform (SLP),
and a second SUPL Enabled Terminal (SET), the method
comprising the steps of: a) receiving a start message including
MO (mobile originated location request) mode information
from the first SET; b) calculating location information of the
first SET; and ¢) transmitting the calculated first SE'T’s loca-
tion 1information to any one of the first SE'T and the second
SE'T according to the MO (mobile originated location
request) mode information.

In yet another aspect of the present invention, there 1s
provided a method for transmitting location information
comprising the steps of: a) transmitting a start message
including MO (mobile originated location request) mode
information; and b) if the MO (mobile originated location
request) mode 1nformation indicates that the first terminal
desires to recerve its location information, recerving the first
terminal’s location information.

In yet another aspect of the present mmvention, there 1s
provided a method for transmitting location information 1n a
communication environment including a first terminal, a sec-
ond terminal, a home server (H-server), and a Visited Server
(V-server), the method comprising the steps of: a) transmit-
ting, by the first terminal, a start message to the home server
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sO as to 1nitiate a positioning process; b) performing, by the
home server, a positioming of the first terminal via the visited
server; ¢) calculating location information of the first termi-
nal, and transmitting the calculated first terminal’s location
information to the home server; and d) transmitting, by the
home server, the first terminal’s location information to the
second terminal.

In yet another aspect of the present ivention, there 1s
provided a method for transmitting location information 1n a
communication environment including a first terminal, a sec-
ond terminal, a home server (H-server), and a Visited Server
(V-server), the method comprising the steps of: a) transmit-
ting, by the first terminal, a start message to the home server
sO as to 1mitiate a positioning process; b) performing a posi-
tioning process between the home server receiving the start
message and the first terminal, and calculating location 1infor-
mation of the first terminal; and ¢) transmitting the first ter-
minal’s location information to the second terminal.

In yet another aspect of the present imvention, there 1s
provided a method for transmitting location information in a
communication environment including a first terminal, a sec-
ond terminal, a home server (H-server), and a notified Server
(N-server), the method comprising the steps of: a) receiving,
by the home server, a start message to 1nitiate a positioning,
process; b) performing a positioning process between the
home server recerving the start message and the first terminal,
acquiring ocation information of the first terminal, and trans-
mitting the acquired first terminal’s location information to

the notified server; and ¢) transmitting, by the notified server,
the first terminal’s location mnformation to the second termi-
nal.

In yet another aspect of the present imvention, there 1s
provided a method for transmitting location information
comprising the steps of: a) recerving location information of
a first terminal and ACK mode information; and b) if the ACK
mode information indicates that there 1s a need to output an
acknowledgement signal indicating reception of the first ter-
minal’s location information, transmitting the acknowledge-
ment signal to the first terminal.

In yet another aspect of the present imvention, there 1s
provided a method for transmitting location information
comprising the steps of: a) receiving a start message including
SE'T (SUPL Enabled Terminal) ID (Identifier) information
from a first terminal; b) calculating location mformation of
the first terminal; and ¢) transmitting the calculated first ter-
minal’s location mformation to a second terminal according,
to the SET ID information.

In yet another aspect of the present imvention, there 1s
provided a method for transmitting location information
comprising the steps of: a) receiving a start message including
SE'T (SUPL Enabled Terminal) ID (Identifier) information
from a first terminal; b) calculating location information of a
second terminal according to the SET ID information; and c)
transmitting the calculated second terminal’s location nfor-
mation to the first terminal.

It 1s to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the mvention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the mvention and are 1ncor-
porated 1in and constitute a part of this application, illustrate
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4

embodiment(s) of the invention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings:

FIG. 1A 1s a conceptual diagram illustrating a method for
transmitting location information according to a {first pre-
ferred embodiment of the present invention;

FIG. 1B 1s a conceptual diagram illustrating a method for
transmitting location information according to a second pre-
terred embodiment of the present invention;

FIG. 2A 1s a conceptual diagram illustrating a method for
transmitting location information according to a third pre-
ferred embodiment of the present invention;

FIG. 2B 1s a conceptual diagram illustrating a method for
transmitting location information according to a fourth pre-
terred embodiment of the present invention;

FIG. 3A 1s a conceptual diagram 1llustrating a method for
transmitting location information according to a fifth pre-
ferred embodiment of the present invention;

FIG. 3B 1s a conceptual diagram illustrating a method for
transmitting location information according to a sixth pre-
ferred embodiment of the present invention;

FIG. 4A 1s a conceptual diagram illustrating a method for
transmitting location information according to a seventh pre-
terred embodiment of the present invention;

FIG. 4B 1s a conceptual diagram illustrating a method for
transmitting location information according to am eighth pre-
terred embodiment of the present invention;

FIG. 5A 1s a conceptual diagram illustrating a method for
transmitting location information according to a ninth pre-
ferred embodiment of the present invention;

FIG. 5B 1s a conceptual diagram illustrating a method for
transmitting location information according to a 10-th pre-
terred embodiment of the present invention;

FIG. 6 A 1s a conceptual diagram illustrating a method for
transmitting location information according to an 11-th pre-
ferred embodiment of the present invention;

FIG. 6B 1s a conceptual diagram illustrating a method for
transmitting location information according to a 12-th pre-
terred embodiment of the present invention;

FIGS. 7A~7C are conceptual diagrams illustrating a
method for transmitting location information according to a
13-th preferred embodiment of the present invention;

FIGS. 8A~8C are conceptual diagrams illustrating a
method for transmitting location information according to a
14-th preferred embodiment of the present invention;

FIG. 9 exemplarily shows a common part commonly con-
tamned 1n transmission/reception messages communicated
between a terminal and a server 1n the case of a method for
transmitting location information according to the present
invention;

FIG. 10 exemplarily shows an inmitialization message
(SUPL INIT) according to the present invention;

FIG. 11A shows a first preferred embodiment of a start
message (SUPL START) according to the present invention;

FIG. 11B shows a second preferred embodiment of a start
message (SUPL START) according to the present invention;

FIG. 11C exemplarily shows parameters of the start mes-
sage (SUPL START) according to the present invention;

FIG. 12 exemplarily shows a response message (SUPL
RESPONSE) according to the present invention;

FIG. 13 exemplarily shows a positioning initialization
message (SUPL POS INIT) according to the present mnven-
tion;

FIG. 14 exemplarily shows a positioming message (SUPL
POS) according to the present invention;

FIG. 15 exemplarily shows an end message (SUPL END)

according to the present ivention;
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FIG. 16 exemplarily shows an authentication response
message (SUPL AUTH RESP) according to the present

invention; and

FI1G. 17 exemplarily shows a positioning notification mes-
sage (SUPL POS NOTIFICATION) according to the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated 1n the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

Prior to describing the present invention, 1t should be noted
that most terms disclosed 1n the present invention correspond
to general terms well known 1n the art, but some terms have
been selected by the applicant as necessary and will herein-
alter be disclosed 1n the following description of the present
invention. Therefore, 1t 1s preferable that the terms defined by
the applicant be understood on the basis of their meanings in
the present invention.

The term “Protocol” according to the present invention 1s
indicative of a communication protocol. The term “User.
Plane Protocol” 1s indicative of a protocol for use 1n a User
Plane. A representative example of the User Plane Protocol 1s
a Secure User Plane Location Protocol. The Secure User
Plane Location Protocol 1s indicative of a protocol for pro-
viding a location information service in a User Plane.

For the convemience of description and better understand-
ing of the present invention, a Secure User Plane Location
(SUPL) protocol will be exemplarily used as the User Plane
Location Protocol 1n the present invention, but technical 1deas
of the present ivention are not limited to only the SUPL
protocol.

The term “Terminal” 1s 1indicative of Input/Output (1/0)
points of information transmitted/recerved to/from a commu-
nication network, a device for constructing/viewing data in a
digital data transmission system, or a device for performing
data transmission/reception functions.

For the convenience of description and better understand-
ing of the present invention, a SUPL Enabled Terminal (SET)
capable of enabling the User Plane Location Protocol will
hereinafter be exemplarily used as the above-mentioned ter-
minal. The terminal for the User Plane Location Protocol may
also be called a SUPL Agent as necessary.

For example, if a specific terminal requests its location
information or designs to transmit the location information to
another terminal, the specific terminal 1s defined as a {first
terminal, and a Target SUPL Enabled Terminal (hereimnafter
referred to as a first SE'T) will be used as a preferred embodi-
ment of the first terminal. If another terminal 1s desired by the
first terminal as a destination at which the location informa-
tion of the first terminal 1s to be received, the desired terminal
1s defined as a second terminal, and a Notified SUPL Enabled
Terminal (hereinafter referred to as a second SET) will be
used as an example of the second terminal.

However, 1t should be noted that technical ideas of the
present invention can also be applied to other terminals with-
out departing from the scope and spirit of the invention. In
association with the above-mentioned description, the first
SE'T may also be denoted by a Target SET, and the second
SE'T may also be denoted by a Notified SET.

The term “Server” 1s indicative of a device or program for
operating a management soltware program, which allows
other terminals contained 1 a communication network to
access all or some parts of the communication network, and
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controls access to resources of the communication network.
The server may include a location calculator for calculating
location information of a specific terminal; and a server man-
ager for performing overall protocol management using the
SErver.

In this case, 1n association with the present invention, a
SUPL Location Platform (SLP) 1s used as an example of the
server, a SUPL Position Center (SPC) 1s used as an example
of the location calculator, and a SUPL Location Center (SLC)
1s used as an example of the server manager. However, 1t
should be noted that the present invention can also be applied
to other servers as necessary.

In association with the present mvention, a specific net-
work in which the terminal has been initially registered or
joined 1s called a Home Network (HN). If the terminal moves
to other location and gains access to a specific network
instead of the HN, the specific network 1s referred to as a

Visited Network (VN).

A server contained 1n the HN 1s called a Home Server or a
H-Server. A server contained in the VN 1s called a Visited
Server or a V-Server. A server contained 1n a network includ-

ing the second terminal for receiving location information 1s
called a Notified Server or a N-Server.

In this case, 1n association with the present invention, a
Home SLP (H-SLP) 1s used as an example of the H-Server, a
Visited SLP (V-SLP) 1s used as an example of the V-Server,
and a Notified SLP (N-SLP) 1s used as an example of the
N-SLP. However, 1t should be noted that the scope of the
present invention 1s not limited to the aforementioned

examples, and the N-SLP acting as a logical entity may be
identical with the H-SLP.

A first case 1n which a terminal 1s located at the HN 1s called
a Non-Roaming Successiul Case. A second case 1n which a
terminal 1s located at the VN 1s called a Roaming Successiul
Case. A third case 1n which a terminal calculates location
information by communicating with the location calculator
via the server manager 1s called a Proxy Mode. A fourth case
in which a terminal calculates location information by
directly communicating with the location calculator 1s called
a Non-Proxy Mode.

For example, 1n the case where the first SET 1s located at
the HN, this case 1s considered to be the Non-Roaming Suc-
cessiul Case. In the case where the first SET 1s located at the
VN, this case 1s considered to be the Roaming Successiul
Case. In the case where the first SE'T calculates location
information by communicating with the SPC acting as the
location calculator via the SLC acting as the server manager,
this case 1s considered to be the Proxy Mode. In the case
where the first SET calculates location information by
directly communicating with the SPC acting as the location
calculator, this case 1s considered to be the Non-Proxy Mode.

However, it 1s obvious to those skilled in the art that the
present invention 1s applicable to the Non-Roaming Success-
tul Case and the Roaming Successiul Case 1rrespective of a
roaming state, and the server can be applied to the Proxy
Mode and the Non-Proxy Mode.

The term “Message” 1s indicative of a single transmission
unit, 1s configured according to a strict rule, and 1s indicative
of a transmission unit according to a protocol acting as a
predetermined rule between a transmitter and a recerver. For
example, a User Plane Location Protocol (ULP) Message 1s
indicative of a data transmission unit according to the SUPL
protocol.

There are a variety of ULP messages, for example, an
initialization message, a start message, a response message, a
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positioning-initialization message, a positioning message, an
end message, an authentication response message, and a posi-
tioming notification message.

The initialization message 1s indicative of a message firstly
transmitted from the server to the terminal during the network
initialization. The start message 1s indicative of an 1nitial
message transmitted from the terminal to the server, such that
the terminal requests the server to transmuit its location infor-
mation or location information of other terminals using the
start message. The response message 1s indicative of a mes-
sage answering to the start message. The positioming-initial-
1zation message 1s indicative of a message transmitted from
the first terminal to the server during the initiation of the
positioning service. The positioming message 1s indicative of
a message communicated between the server and the first
terminal to perform the positioning service. The end message
1s indicative ol a message, which indicates the completion of
a specific process or includes specific state information. The
authentication response message 1s used when the network of
the Non-Proxy Mode starts operation, and 1s transmitted from
the home server to the terminal. The positioning notification
message transmits location information of the first terminal to
the second terminal, and includes the location information of
the first terminal.

For example, in association with the present invention, a
SUPL INIT message 1s used as the above-mentioned 1nitial-
1zation message, a SUPL START message 1s used as the
above-mentioned start message, a SUPL RESPONSE mes-
sage 1s used as the above-mentioned response message, a
SUPL POS INIT message 1s used as the above-mentioned
positioning-initialization message, a SUPL POS message 1s
used as the above-mentioned positioming message, a SUPL
END message 1s used as the above-mentioned end message,
and a SUPL AUTH RESP message 1s used as the above-
mentioned authentication response message, and a SUPL
POS NOTIFICATION message 1s used as the above-men-
tioned positioning notification message.

However, 1t 1s obvious to those skilled in the art that the
present invention 1s not limited to the aforementioned
examples, and can also be applied to other messages having
the same technical scope as the present invention.

Prior to describing the following preferred embodiments of
the present invention, 1t should be noted that a specific process
in which a first SET requests 1ts location imformation or
transmits its location information to a second SET will be
exemplarily described for the convenience of description and
better understanding of the present invention.

FIG. 1A 1s a conceptual diagram 1llustrating a method for
transmitting location information according to a {first pre-
ferred embodiment of the present invention. Particularly,

FIG. 1A shows the Non-Roaming Successiul Case in which
the first SET 1s located at the HN, and the Proxy Mode in

which the first SE'T communicates with the SPC via the SLC.

Referring to FIG. 1A, the positioning system according to
a first preferred embodiment of the present invention includes
a first SET 100, a SLP 110, and a second SET 120.

The first SET 100 1s indicative of a SET for imtiating the
positioning service, and can communicate with the SUPL
network using the SUPL protocol. The first SET 100 per-
forms a positioning process, in which the first SET 100 com-
municates with the SLP 110 acting as a server, to implement
the positioning service, and acquires 1ts location information.

The SLP 110 1s a server acting as a network element
capable of accessing/employing network resources, and 1s
indicative of a SUPL SAP (Service Access Point) of a net-
work. The SLP 110 may 1nclude the SPC serving as an entity
tor calculating location information of the first SET 100, and
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the SLC serving as an entity for managing overall SUPL
protocols (e.g., SUPL session management, Roaming, and
Resource Management, etc.).

The second SET 120 1s a SE'T desired by the first SET 100
as a destination of the first SET 100’s location information,
and 1s a terminal indicating a logical SAP (Service Access
Point) for employing the first SE'T 100’s location information
recerved from the SLP 110. In this case, the second SET 120
1s a terminal which can communicate with the SUPL network
using the SUPL protocol in the same manner as 1n the first
SET 100.

For example, each of the first SET 100 and the second SET
120 1s a User Terminal (UT) for use 1n a Universal Mobile
Telecommunication System (UMTS), a Mobile Station (MS)
for use 1n a GSM (Global System for Mobile Communica-
tion) or an IS-93, or a notebook computer and Personal Digi-
tal Assistant (PDA) for supporting the SUPL protocol.

A method for allowing the first SE'T 100 to acquire 1ts
location information using the SUPL protocol in the position-
ing system, or allowing the first SET 100 to transmuit 1ts
location information to the second SET 120 according to the
first preferred embodiment of the present invention will here-
inafter be described.

The SLP 110 associated with a positioning procedure
transmits the SUPL POS NOTIFICATION message to the
second SET 120 to inform the second SET 120 of the first
SE'T 100°s location information.

In this case, the SUPL START message firstly transmatted
from the first SET 100 to the SLP 110 may include notified
SE'T-1d information indicating a second SET ID, MO (Mobile
Originated location request) mode information, and ACK
(Acknowledgement) mode information.

The first SET 100 establishes a data link connection to a
mobile communication network for data communication to
start the SUPL session at step S100.

After executing the data link connection, the first SE'T 100
transmits the SUPL START message to the SLP 110, such
that 1t can start the positioning procedure at step S101. In this
case, the SUPL START message may include session-id
information, lid information, qop information, SET capabil-
ity information, notified SET-1d information, MO mode infor-
mation, and ACK mode information, etc.

The notified SET-1d information 1s indicative of 1D infor-
mation of a second SET at which the first SE'T’s location
information 1s to be received. The MO mode information 1s
indicative of mode information of a SET for imtiating the first
SE'T’s location imnformation request action. The MO mode
information may include specific information indicating a
first type (Type 1) or a second type (Type 2).

For example, 11 the MO mode information 1s the first type
(Type 1), this means that the first SET 100 desires to receive
its location information, and the SUPL START message may
include session-1d information, lid information, gop informa-
tion, SET capability information, and MO mode information,
etc. If the MO mode information 1s the second type (Type 2),
this means that the first SE'T 100 desires to transmit its loca-
tion information to the second SET 120, and the SUPL
START message may include session-id information, lid
information, qop information, SE'T capability information,
notified SET-1d information, MO mode information, and
ACK mode information, etc.

The ACK mode information indicates whether there 1s a
need for the second SET to transmit an acknowledgement
signal indicating reception of the first SE'T’s location infor-
mation to the first SET.

In association with the above-mentioned description, the
alforementioned Type-1 case 1n which the first SET requests




US 8,081,986 B2

9

the SLP to transmit location information of the first SET, and
the atorementioned Type-2 case in which the first SET
requests the SLP to transmut the first SET” s location informa-
tion to the second SET are classified according to the MO
mode type information, and can also be applied to a variety of

preferred embodiments shown 1n FIGS. 2A, 3A, 4A, 5A, and
TA~TC.

The preferred embodiment of the above-mentioned SUPL
START message will hereinafter be described with reference
to FIGS. 11A~11C. Also, the preferred embodiment of the
above-mentioned SUPL START message can also be applied
to other preferred embodiments of the present invention.

Upon recerving the SUPL START message from the first
SET 100, the SLP 110 checks a roaming state of the first SET
100 at step S102.

After checking the roaming state of the first SET 100, the
SLP 110 transmits the SUPL RESPONSE message including
session-1d information and posmethod information, etc. to the
first SET 100, such that 1t informs the first SET 100 of the
service request permission, and also informs the first SET 100
of the beginning of the positioning procedure at step S103.
The SUPL RESPONSE message will heremafter be
described with reference to FIG. 12.

It the first SE'T 100 successtully recerves the SUPL
RESPONSE message from the SLP 110, 1t transmits the
SUPL POS INIT message indicating the beginning of an
actual positioning of the first SE'T 100 to the SLP 110 at step
S104. The SUPL POS INIT message includes session-1d
information, Iid information, and SET capability informa-
tion, etc., and will be described with reterence to FIG. 13.

If the SLP 110 recerves the SUPL POS INIT message from
the first SET 100, the SLP 110 and the first SET 100 calculate
location mformation of the first SET 100 according to a

variety of location calculation methods (e.g., a SET-Assisted
A-GPS method, a SET-Based A-GPS method, and a Cell-1d
method, etc.) based on the SUPL START-, SUPL
RESPONSE-, and SUPL POS INIT-messages, and a variety
of positioning protocols (GSM: RRLP, 3GPP: RRC, and
3GPP2: TIA-801).

In this case, the positioning protocol message communi-
cated between the SLP 110 and the first SET 100 1s encapsu-
lated 1nto the SUPL POS message, such that transmission/
reception of the SUPL POS message including the
positioning protocol message 1s executed at step S105. The
SUPL POS message includes the session-1d information and
RRLP/RRC/TIA-801 information, and a detailed description
thereof will be described with reference to FIG. 14.

If the location information of the first SE'T 100 1s calculated
at step S105, the SLP 110 transmuits the SUPL END message
to the first SET 100, such that 1t informs the first SET 100 of
the end of the SUPL session for the positioning service at step
S5106. The SUPL END message includes session-1d informa-
tion and posresult mmformation indicating the positioning,
result, and a detailed description thereol will be described
with reference to FIG. 15.

In association with the above-mentioned description, 1t the
MO mode mformation of the SUPL START message 1s
indicative of the Type-1, the positioning procedure from the
above step S100 to the above step S106 1s executed. The
tollowing positioning procedure relates to the Type-2 case 1n
which the SUPL START message includes the Type-2 MO
mode information.

The SLP 110 transmits the first SET 100’s location infor-
mation calculated by the SUPL POS NOTIFICATION mes-
sage including posresult information to the second SET 120
at step S107. In association with the above-mentioned

description, if there 1s a management server (e.g., a location
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server) of the second SET 120, the SLP 110 may transmit the
first SET 100°s location information to the management
server of the second SET 120. Upon recerving the first SET
100°s location information, the management server of the
second SET 120 may re-transmit the first SET 100°s location
information to the second SET 120.

In this case, the SUPL POS NOTIFICATION message may
use the same transmission method as that of the SUPL INIT
message. In association with the above-mentioned descrip-
tion, it should be noted that the SLP 110 may transmit the first
SE'T 100°s location information calculated by any one of a
variety of messages (1.e., a MLP SLR (Mobile Location Pro-
tocol Standard Location Report) message, WAP PUSH, a
SMS message, TCP/IP connection, and UDP/IP connection)

to the second SET 120 as necessary.
A method for allowing the SLC 211 to transmit the first
SE'T 200°s location information to the second SET 220 can

also be applied to other preferred embodiments of the present

invention.

A detailed description of the above-mentioned SUPL INIT
message will be described with reference to FI1G. 10.

In the case where the first SE'T 100 requests the second SE'T
120 to transmit an acknowledgement signal indicating the
reception of the first SE'T 100°s location information using
the ACK mode information of the SUPL START message, the

second SE'T 120 may transmit the acknowledgement signal to
the first SET 100 via the SLP 110.

For example, 1f there 1s a location server for managing the
second SET 120, the second SET 120 may transmit the
acknowledgement signal to the location server. The above-
mentioned location response message 1s an RRLP SSRP mes-
sage 1ncluding an acknowledgement message, and may
inform the SLP 110 of the transmission result of the first SET
100’s location information.

The above-mentioned location information transmission
process has been disclosed for only illustrative purposes, and
the sequence of the location information transmission may be
modified as necessary.

FIG. 1B 1s a conceptual diagram illustrating a method for
transmitting location information according to a second pre-
terred embodiment of the present invention.

Compared with the location mformation transmission

method shown 1n FIG. 1A, only information contained in the
SUPL START message at step S101 (during which the first

SET 100 transmits the SUPL START message to the SLP
110) of FIG. 1B 1s different from that of FIG. 1A. Therefore,
only the step S101 of FIG. 1B will be described for the
convenience of description. Itis obvious to those skilled in the
art that a plurality of steps for the position information trans-

mission method of FIG. 1A can also be applied to the pre-
terred embodiment of FIG. 1B.

The first SE'T 100 transmits the SUPL START message to
the SLP 110 to initiate the positioning procedure. In this case,
the first SE'T 100 requests the SLP 110 to transmit location
information of the second SET 120, or requests the SLP 110
to transmit the first SET 100°s location information to the
second SET 120 at step S101. For the above-mentioned
request operations, the SUPL START message may include
session-1d information, lid imformation, qop information,
SE'T capability information, SET ID mnformation, and ACK
mode information, etc. In this case, the SET ID information
may be an ID of a target SE'T desired by a start SET initiating
he positioning procedure such that the target SE'T can acquire
e start SE'T’s location information, or may be an ID of a
hird party desired by the start SE'T as a destination of the start
ET’s location information.

u—h

Ui
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In association with the above-mentioned description, the
ID of the target SET may be represented by a “Target SET
ID”, and the ID of the third party may be represented by a
“Third Party ID”.

For example, 1t the SET mmitiating the positioning proce-
dure 1s the first SET 100 and the target SE'T desired by the first
SE'T 100 1s the second SET 120, the target SET 1D may be the
second SE'T 120°s ID. If the SET mitiating the positioning
procedure 1s the first SET 100 and the third party 1s desired by
the first SE'T 100 as a transmission destination of the first SE'T
100°s location information, the third party ID may be the

second SET 120°s ID.

FIG. 2A 1s a conceptual diagram 1llustrating a method for
transmitting location information according to a third pre-
ferred embodiment of the present invention. Particularly,

FIG. 2A shows the Non-Roaming Successtul Case in which
the first SET 1s located at the HN, and the Proxy Mode in
which the first SE'T directly communicates with the SPC.

Compared with the positioning system shown in FIG. 1A,
the positioning system shown 1n FIG. 2A according to a third
preferred embodiment of the present invention includes a first
SE'T 200, aSLP 210, and a second SE'T 220. Ditferently from
the positioning system of FIG. 1A, the positioning system of
FIG. 2A includes a SLC 211 and a SPC 212 in the SLP 210.
In this case, the SPC 212 1s an entity for calculating location
information of the first SET 200 acting as a positioning target
terminal, and the SL.C 211 1s an entity for managing overall
SUPL protocols (e.g., SUPL session management, Roaming,
and Resource Management, etc.).

The first SE'T 200 establishes a data link connection to a
mobile communication network for data communication to
start the SUPL session at step S200.

After executing the data link connection, the first SET 200
transmits the SUPL START message to the SLC 211, such
that 1t can start the positioning procedure. In this case, the first
SE'T 200 may request the first SET 200’ s location information
from the SLC 211, or may request the SL.C 211 to transmit the
first SE'T 200°s location information to the second SET 220 at
step S201. For the above-mentioned request operations, the
SUPL START message may include session-1d information,
lid mformation, qop information, SET capability informa-
tion, notified SET-1d information indicating an ID of a second
SE'T at which the first SET 200°s location information 1s to be
recetved, MO mode information, and ACK mode informa-
tion, etc.

Upon receving the SUPL START message from the first
SE'T 200, the SLC 211 checks a roaming state of the first SET
200 at step S202.

After checking the roaming state of the first SET 200, the
SL.C 211 creates session-1d information to be used for the
session associated with the first SET 200, transmits the cre-
ated session-1d information, first SE'T-1d information, a loca-
tion calculation method, and positioning protocol informa-
tion, etc. to the SPC 212, and indicates that a positioning,
session associated with the first SET 200 will begin at step
S203.

The SLC 211 transmits the SUPL RESPONSE message to
the first SET 200, such that it informs the first SET 200 of the
service request permission, and informs the first SE'T 200 of
the beginming of the positioming session at step S204. The
SUPL RESPONSE message may include session-1d informa-
tion, SPC-address information, SE'T auth-key information,
and key-1d 4 information, etc. In this case, 1n order to com-

mand the first SET 200 to start the positioning session asso-
ciated with the SPC 212, the SL.C 211 may include the SPC

address information 1in the SUPL RESPONSE message, and
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may transmit the resultant SUPL RESPONSE message
including the SPC address information to the first SET 200.

Upon recerving the SUPL RESPONSE message including
the SPC 212’s address information from the SL.C 211, the first
SE'T 200 releases connection to the SLC 211, and transmuits
the SUPL POS INIT message to the SPC 212, such that 1t

starts an actual positioning session of the first SE'T 200. In this
case, 1f the SPC 212 recerves the SUPL POS INIT message

from the first SET 200, 1t informs the SLC 211 of the begin-
ning of the positioning session associated with the first SET
200 at step S203.

The SPC 212 and the first SET 200 calculate location

information of the first SET 200 according to a variety of
location calculation methods (e.g., a SE'T-Assisted A-GPS
method, a SET-Based A-GPS method, and a Cell-1d method,
etc.) and a variety of positioming protocols (GSM: RRLP,

3GPP: RRC, and 3GPP2: TTA-801). In this case, the position-
ing protocol message communicated between the SPC 212
and the first SET 200 1s encapsulated into the SUPL POS
message, such that transmission/reception of the SUPL POS
message including the positioning protocol message 1s
executed at step S206.

I1 the location information of the first SE'T 200 1s calculated
at step S206, the SPC 212 transmits the SUPL END message
to the first SET 200, such that 1t informs the first SE'T 200 of
the end of the SUPL session for the positioning service, and
the first SET 200 releases connection to the SPC 212. The
SPC 212 informs the SLC 211 of a SUPL session termination,
and transmits the calculated location information to the SLC
211 at step S207.

The SLC 211 transmits the first SET 200°s location infor-
mation calculated by the SUPL POS NOTIFICATION mes-
sage to the second SET 220. In this case, the SUPL POS
NOTIFICATION message may use the same transmission
method as that of the SUPL INIT message. In addition, a
method for controlling the SLC 211 to transmit the calculated
first SE'T’s location information to the second SET 220 can
also be applied to the transmission methods of FIG. 1A.

FIG. 2B 1s a conceptual diagram illustrating a method for
transmitting location information according to a fourth pre-
terred embodiment of the present invention.

Compared with the location mformation transmission

method shown 1n FIG. 2A, only information contained in the
SUPL START message at step S201 (during which the first

SET 200 transmits the SUPL START message to the SLC
211) of FI1G. 2B 1s different from that of FIG. 2A. Therelore,
only the step S201 of FIG. 2B will be described for the
convenience of description. Itis obvious to those skilled in the
art that a plurality of steps for the position information trans-

mission method of FIG. 2A can also be applied to the pre-
terred embodiment of FIG. 2B.

The first SE'T 200 transmits the SUPL START message to
the SLC 211 to mnitiate the positioning procedure. In this case,
the first SE'T 200 requests the SLP 210 to transmit location
information of the second SET 220, or requests the SLP 210
to transmit the first SET 200°s location information to the
second SET 220 at step S201. For the above-mentioned
request operations, the SUPL START message may include
session-1d information, lid imformation, qop information,
SE'T capability information, SET ID mnformation, and ACK
mode 1nformation, etc.

For example, 11 the SET imitiating the positioning proce-
dure 1s the first SET 200 and the target SE'T desired by the first
SE'T 200 1s the second SET 220, the target SET 1D may be the
second SET 220°s ID. If the SET mitiating the positioning
procedure 1s the first SET 200 and the third party 1s desired by
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the first SET 200 as a transmission destination of the first SE'T
200°s location information, the third party ID may be the
second SET 220°s ID.

FIG. 3A 1s a conceptual diagram 1llustrating a method for
transmitting location information according to a fifth pre-

ferred embodiment of the present invention. Particularly,
FIG. 3A shows the Roaming Successiul Case in which the

first SET 1s located at the VN instead of the HN and the V-SLP
performs the positioning procedure, and the Proxy Mode in
which the first SET communicates with the SPC via the SLC
and the V-SLP performs the positioning procedure.

The positioning system of FIG. 3A includes a first SE'T 300
acting as a positioning target terminal, a H-SLP 310 acting as
a HN server, a V-SLP 320 acting as a VN server, aN-SLP 330
located at the second SET 340°s network, and a second SET
340 for recerving the first SE'T 300°s location information. In
this case, the server located at the second SET 340°s network
1s defined as the N-SLP 330. It 1s obvious to those skilled 1n
the art that the server located at the second SET 340°s network
1s defined as the N-SLP 330, and the N-SLP 330 acting as a
logical entity may be equal to the H-SLP 310.

The first SET 300 establishes a data link connection to a
mobile communication network for data communication to
start the SUPL session at step S300.

After executing the data link connection, the first SE'T 300
transmits the SUPL START message to the H-SLP 310, such
that 1t can start the positioning procedure. In this case, the first
SE'T 300 may request the first SE'T 300’ s location information
from the H-SLP 310, or may request the H-SLP 310 to trans-
mit the first SET 300’°s location information to the second
SET 340 at step S301. For the above-mentioned request
operations, the SUPL START message may include session-
1d information, lid information, qop information, SET capa-

bility information, notified SET-1d information indicating an
ID of the second SET at which the first SET 300’s location

information 1s to be received, MO mode information, and

ACK mode information, etc.

Upon receving the SUPL START message from the first
SE'T 300, the H-SLP 310 checks a roaming state of the first
SET 300 at step S302.

Thereafter, the H-SLP 310 allows the SUPL START mes-
sage (1including session-1d information, lid information, qop
information, SET capability information, notified SET-1d
information, MO mode information, and ACK mode infor-
mation, etc.) to be encapsulated into an RLP SSRLIR (Roam-
ing Location Protocol Standard SUPL Roaming Location

Immediate Request) message, and performs tunneling to the

V-SLP 320 at step S303, such that the H-SLP 310 can calcu-
late the first SET 300’s location information via the V-SLP
320.

The V-SLP 320 permits the SUPL session request, and
controls the SUPL RESPONSE message (including session-
id information and V-SLP address information, etc.) to be
encapsulated mto an RLP SSRLIA (Roaming Location Pro-
tocol Standard SUPL Roaming Location Immediate Answer)
message, and performs tunneling to the H-SLP 320 at step

S304.

The H-SLP 310 performs de-capsulation of the RLP SSR-
LIA message recerved from the V-SLP 320, and transmits the
SUPL RESPONSE message (including the session-i1d infor-
mation, etc.) to the first SE'T 300. In this case, the H-SLP 310
may not include the V-SLP address 1n the SUPL RESPONSE
message, such that the first SE'T 300 can communicate with

the V-SLP 320 via the H-SLP 310.
If the first SE'T 300 successtully recetves the SUPL
RESPONSE message from the H-SLP 310, it informs the

H-SLP 310 of the beginning of an actual positioning opera-

5

10

15

20

25

30

35

40

45

50

55

60

65

14

tion, and transmits the SUPL POS INIT message (including
session-1d information, lid information, and SET capability
information, etc.) to the H-SLP 310 at step S306.

Upon recerving the SUPL POS INIT message from the first
SET 300, the H-SLP performs tunneling of the SUPL POS
INIT message to the V-SLP 320 at step S307.

Upon recerving the RLP SSRP message including the
SUPL POS INIT message, the V-SLP 320 and the first SET
300 calculate a location of the first SET 300 according to a
variety of location calculation methods (e.g., a SET-Assisted
A-GPS method, a SET-Based A-GPS method, and a Cell-1d
method, etc.) and a variety of positioning protocols (GSM:
RRLP, 3GPP: RRC, and 3GPP2: TIA-801), and acquire loca-
tion information of the first SE'T 300 at step S308. In this case,
the message communicated between the V-SLP 320 and the
first SE'T 300 1s transmitted/recerved via the H-SLP 310.

I the first SE'T 300’ s location information 1s calculated and
acquired at step S308, the V-SLP 320 transmits the SUPL
END message (including session-1d information and posre-
sult information) to the H-SLP 310 via the RLP SSRP mes-
sage at step S309.

The H-SLP 310 performs de-capsulation of the RLP SSRP
message to acquire the SUPL END message, and transmits
the SUPL END message to the first SET 300, such that 1t
informs the first SET 300 of the end of the SUPL session for
the positioning service at step S310. The first SET 300
releases connection to the H-SLP 310 at step S310.

A first case 1n which the H-SLP 310 1s equal to the N-SLP
330 and a second case in which the H-SLP 310 1s different
from the N-SLP 330 include different processing from S310,
and detailed descriptions of the first and second cases will

hereinatter be described.
If the H-SLP 310 1s different from the N-SLP 330, the

H-SLP 310 encapsulates the SUPL POS NOTIFICATION
message equipped with the calculated location information
(posresult) into the RLP SSRP message, and performs tun-
neling to the N-SLP 330 at step S311.

The N-SLP 330 performs de-capsulation of the received
RLP SSRP message, and transmits the SUPL POS NOTIFI-
CATION message including the calculated location informa-
tion (posresult) to the second SET 340 at step S312. In this
case, the SUPL POS NOTIFICATION message may use the
same transmission method as that of the SUPL INIT message,
and 1t 1s obvious to those skilled 1n the art that other examples
including the calculated location information (posresult) may
also be used as the SUPL POS NOTIFICATION message.

However, 11 the H-SLP 310 1s equal to the N-SLP 330, the
H-SLP 310 may transmit the SUPL POS NOTIFICATION
message 1icluding the calculated location information (pos-
result) to the second SET 340.

FIG. 3B 1s a conceptual diagram illustrating a method for
transmitting location information according to a sixth pre-
terred embodiment of the present invention.

Compared with the location mformation transmission

method shown 1n FIG. 3A, only information contained in the
SUPL START message at step S301 (during which the first

SET 300 transmits the SUPL START message to the H-SLP
310) of FIG. 3B 1s different from that of FIG. 3A. Therelore,
only the step S301 of FIG. 3B will be described for the
convenience of description. Itis obvious to those skilled in the
art that a plurality of steps for the position information trans-

mission method of FIG. 3A can also be applied to the pre-
terred embodiment of FIG. 3B.

The first SE'T 300 transmits the SUPL START message to
the H-SLP 310 to imitiate the positioning procedure. In this
case, the first SET 300 requests the H-SLP 310 to transmut

location information of the second SE'T 340, or requests the
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H-SLP 310 to transmit the first SE'T 300°s location informa-
tion to the second SET 340 at step S301. For the above-
mentioned request operations, the SUPL START message
may 1include session-id information, lid information, qop
information, SET capability information, SET ID informa-
tion, and ACK mode information, etc.

For example, if the SE'T mmitiating the positioning proce-

dure 1s the first SET 300 and the target SE'T desired by the first
SE'T 300 1s the second SET 340, the target SET ID may be the
second SET 340°s ID. If the SET mitiating the positioning
procedure 1s the first SET 300 and the third party 1s desired by
the first SET 300 as a transmission destination of the first SE'T
300°s location information, the third party ID may be the
second SET 340°s ID.

FIG. 4A 1s a conceptual diagram 1llustrating a method for
transmitting location information according to a seventh pre-

ferred embodiment of the present invention. Particularly,
FIG. 4A shows the Roaming Successiul Case in which the
first SET 15 located at the VN 1nstead of the HN and the V-SPC
performs the positioning procedure, and the Non-Proxy
Mode 1 which the first SET directly communicates with the
SPC and the V-SPC performs the positioming procedure.

The positioning system of FI1G. 4A includes a first SE'T 400
acting as a positioning target terminal, a V-SLP 410 acting as
a VN server, a H-SLP 420 acting as a HN server, a N-SLP 430
located at the second SET 440°s network, and a second SET
440 for recerving the first SE'T 400°s location information. In
this case, the V-SLP 410 may include the V-SPC 412 for
calculating location information of the first SET 400 acting as
the positioning target terminal; and a V-SLC 411 for manag-
ing overall SUPL protocols (e.g., SUPL session management,
Roaming, and Resource Management, etc.).

In association with the above-mentioned description, the
server located at the second SET 440°s network 1s defined as
the N-SLP 430, but the N-SLP 430 acting as a logical entity
may be equal to or different from the H-SLP 420.

The first SET 400 establishes a data link connection to a
mobile communication network for data communication to
start the SUPL session at step S400.

After executing the data link connection, the first SET 400
transmits the SUPL START message to the H-SLP 420, such
that 1t can start the positioning procedure. In this case, the first
SE'T 400 may request the first SE'T 400’ s location information
from the H-SLP 420, or may request the H-SLP 420 to trans-
mit the first SET 400’°s location information to the second
SE'T 440 at step S401. For the above-mentioned request
operations, the SUPL START message may include session-
1d information, lid information, qop information, SET capa-
bility information, notified SET-1d information indicating an
ID of the second SET at which the first SET 400’s location
information 1s to be received, MO mode information, and
ACK mode information, etc.

Upon receving the SUPL START message from the first
SET 400, the H-SLP 420 checks a roaming state of the first
SET 400 at step S402.

Thereatter, the H-SLP 420 allows the SUPL START mes-
sage (1including session-1d information, lid information, qop
information, and SET capability information, etc.) to be
encapsulated into an RLP SSRLIR message, and performs
tunneling to the V-SLC 411 at step S403, such that the H-SLP
420 can calculate the first SET 400°s location information via
the V-SLC 411.

The V-SLC 411 permits the SUPL session request, and
assigns the session-i1d to be used for the session associated
with the first SET 400. Also, the V-SLC 411 transmits the
assigned session-1d information, the first SET’s information,
location calculation method information, and positioning
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protocol information to the V-SPC 412, and informs the
V-SPC 412 of the beginning of the positioning session asso-

ciated with the first SET 400 at step S404.
The V-SLC 411 encapsulates the SUPL RESPONSE mes-
sage (including the session-1d information, and the V-SLP

address, etc.) mnto the RLP SSRLIA message, and performs

tunneling to the H-SLP 420. In this case, the V-SLC 411
includes the V-SPC address 1n the SUPL RESPONSE mes-

sage, such that the first SE'T 400 can establish the positioning
session associated with the V-SPC 412 at step S405.

The H-SLP 420 generates an authentication-associated key
to be used for the session between the V-SPC 412 and the first

SE'T 400, encapsulates the SUPL AUTH RESP message (in-
cluding session-id mformation, SPC auth-key information,

and key-1d 3 information, etc.) into the RLP SSRP message,

and transmits the encapsulation-associated information to the
V-SLC 411 at step S406.

The H-SLP 420 performs de-capsulation of the RLP SSR-
LIA message, which has been recerved from the V-SLC 411 at
step S405, and transmits the SUPL RESPONSE message

(including the session-1d information, V-SPC address infor-
mation, SET auth-key information, and key-1d 4 information,
etc.) to the first SET 400 at step S407. The SUPL RESPONSE
message may include V-SPC address and authentication-as-
sociated key information at step S407.

If the first SET 400 successtully receives the SUPL
RESPONSE message from the H-SLP 420, it releases con-
nection to the H-SLLP 420, and establishes a positioning ses-
s1ion connected to the V-SPC 412 using the received informa-
tion. The first SET 400 transmits the SUPL POS INIT
message (including session-1d information, lid information,
and SET capability information, etc.) indicating the begin-
ning of the positioning process to the V-SPC 412. Upon
receiving the SUPL POS INIT message from the first SET
400, the V-SPC 412 informs the first SET 400 of the begin-
ning of the positioning session associated with the first SET
400 at step S408.

If the SUPL POS INIT message 1s recerved 1n the V-SPC
412 and the first SET 400, the V-SPC 412 and the first SET
400 calculate a location of the first SE'T 400 according to a
variety of location calculation methods (e.g., a SET-Assisted
A-GPS method, a SE'T-Based A-GPS method, and a Cell-1d
method, etc.) and a variety of positioning protocols (GSM:
RRLP, 3GPP: RRC, and 3GPP2: TIA-801), and acquire loca-
tion information of the first SE'T 400 at step S409. In this case,
the positioning protocol message communicated between the
V-SPC 412 and the first SET 400 1s encapsulated into the
SUPL POS message, such that transmission/reception of the
SUPL POS message including the positioning protocol mes-

sage 1s executed.
Ifthe first SET 400°s location information s calculated and

acquired at step S409, the V-SPC 412 transmits the SUPL
END message (including session-1d information and posre-
sult information) to the first SE'T 400, and the first SET 400
releases connection to the V-SPC 412 at step S410.

The V-SPC 412 transmits the calculated first SE'T 400°s
location information to the V-SLC 411, and informs the
V-SLC 411 of the end of the SUPL session at step S411.

Upon recerwving the calculated first SET 400°s location
information from the V-SPC 412, the V-SLC 411 performs
tunneling of the SUPL END message (including the session-
1d information and the calculated location information (pos-

result)) to the H-SCLP 420 using the RLP SSRP message at
step S412.

A first case 1n which the H-SLP 420 1s equal to the N-SLP
430 and a second case in which the H-SLP 420 1s different
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from the N-SLP 430 include different processing from S412,
and detailed descriptions of the first and second cases will
hereinaiter be described.

If the H-SLLP 420 1s different from the N-SLP 430, the
H-SLP 420 encapsulates the SUPL POS NOTIFICATION
message equipped with the calculated location information
(posresult) into the RLP SSRP message, and performs tun-
neling to the N-SLP 430 at step S413.

The N-SLP 430 performs de-capsulation of the received
RLP SSRP message, and transmits the SUPL POS NOTIFI-
CATION message including the calculated location informa-
tion (posresult) to the second SET 440 at step S414. In this
case, the SUPL POS NOTIFICATION message may use the
same transmission method as that of the SUPL INIT message,
and 1t 1s obvious to those skilled 1n the art that other examples
including the calculated location information (posresult) may
also be used as the SUPL POS NOTIFICATION message.

However, 11 the H-SLP 420 1s equal to the N-SLP 430, the
H-SLP 420 may transmit the SUPL POS NOTIFICATION
message icluding the calculated location imnformation (pos-
result) to the second SET 440.

FIG. 4B 1s a conceptual diagram 1llustrating a method for
transmitting location information according to an eighth pre-
terred embodiment of the present invention.

Compared with the location information transmission
method shown 1n FIG. 4A, only information contained in the
SUPL START message at step S401 (during which the first
SET 400 transmits the SUPL START message to the H-SLP
420) of FIG. 4B 1s different from that of FIG. 4A. Therelore,
only the step S401 of FIG. 4B will be described for the
convenience of description. It is obvious to those skilled 1n the
art that a plurality of steps for the position information trans-
mission method of FIG. 4A can also be applied to the pre-
terred embodiment of FIG. 4B.

The first SET 400 transmits the SUPL START message to
the H-SLP 420 to initiate the positioning procedure. In this
case, the first SET 400 requests the H-SLP 420 to transmit
location information of the second SET 440, or requests the
H-SLP 420 to transmit the first SE'T 400°s location informa-
tion to the second SET 440 at step S401. For the above-
mentioned request operations, the SUPL START message
may 1nclude session-id information, lid information, qop
information, SET capability information, SET ID 1nforma-
tion, and ACK mode information, etc.

For example, if the SE'T mitiating the positioning proce-
dure 1s the first SET 400 and the target SE'T desired by the first
SE'T 400 1s the second SET 440, the target SET ID may be the
second SET 440°s ID. If the SET mitiating the positioning
procedure 1s the first SET 400 and the third party 1s desired by
the first SET 400 as a transmission destination of the first SE'T
400’s location information, the third party ID may be the
second SET 440°s ID.

FIG. SA 1s a conceptual diagram 1llustrating a method for
transmitting location information according to a ninth pre-

ferred embodiment of the present ivention. Particularly,
FIG. SA shows the Roaming Successtul Case 1n which the

first SET 15 located at the VN 1nstead of the HN and the V-SPC
performs the positioning procedure, and the Non-Proxy
Mode 1 which the first SET directly communicates with the
SPC and the V-SPC performs the positioming procedure.
The positioning system of FIG. 5A includes a first SE'T 500
acting as a positioning target terminal, a H-SLP 510 acting as
a HN server, a V-SLP 520 acting as a VN server, a N-SLP 530
located at the second SET 540’s network, and a second SET
540 for recerving the first SE'T 500°s location information.
In association with the above-mentioned description, the
server located at the second SET 540°s network 1s defined as
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the N-SLP 530, but the N-SLP 330 acting as a logical entity
may be equal to or different from the H-SLP 510.

The first SET 500 establishes a data link connection to a
mobile communication network for data communication to
start the SUPL session at step S500.

After executing the data link connection, the first SE'T 500
transmits the SUPL START message to the H-SLP 510, such
that 1t can start the positioning procedure. In this case, the first
SE'T 500 may request the first SET 500’ s location information

from the H-SLP 510, or may request the H-SLP 510 to trans-
mit the first SET 500’°s location information to the second
SET 540. For the above-mentioned request operations, the
SUPL START message may include session-1d information,
lid mformation, qop information, SE'T capability informa-
tion, notified SET-1d information indicating an ID of the
second SET at which the first SE'T 500°s location information
1s to be recerved, MO mode information, and ACK mode
information, etc. at step S501.

Upon receiving the SUPL START message from the first
SET 500, the H-SLP 510 checks a roaming state of the first
SET 500 at step S502.

Thereatter, the H-SLP 510 executes the positioning ses-
s1on, and transmits an RLP SRLIR (Roaming Location Pro-
tocol Standard Roaming Location Immediate Request) mes-
sage (including session-1d information, lid information, qop
information, and SET capability information, etc.) to the
V-SLP 520 at step S503, such that 1t can request uncalculated
first SET 500°s location information from the V-SLP 520.

The V-SLP 520 transmits the uncalculated location infor-
mation to the H-SLP 510 via the RLP SRLIA (Roaming
Location Protocol Standard Roaming Location Immediate
Answer) message at step S504.

The H-SLP 510 transmuits the SUPL RESPONSE message
(including the session-1d information, etc.) to the first SET
500, such that 1t informs the first SET 500 of the service
request permission, and also informs the first SET 500 of the
beginning of the positioning procedure at step S505.

If the first SET 3500 successtully receives the SUPL
RESPONSE message from the H-SLP 510, it transmits the
SUPL POS INIT message (including session-1d information,
lid information, and SET capability information, etc.) indi-
cating the beginning of an actual positioning of the first SET
500 to the H-SLP 510 at step S506.

If the H-SLP 510 receives the SUPL POS INIT message
from the first SET 500, the H-SLP 510 and the first SET 500
calculate location information of the first SET 500 according

to a variety ol location calculation methods (e.g., a SET-
Assisted A-GPS method, a SET-Based A-GPS method, and a

Cell-1d method, etc.) based on the SUPL START-, SUPL
RESPONSE-, and SUPL POS INIT-messages, and a variety
of positioning protocols (GSM: RRLP, 3GPP: RRC, and
3GPP2: TIA-801) at step S507.

In this case, the positioning protocol message communi-
cated between the H-SLP 510 and the first SET 500 1s encap-
sulated into the SUPL POS message, such that transmission/
reception of the SUPL POS message including the
positioning protocol message 1s executed at step S507.

I1 the location information of the first SET 500 1s calculated
and acquired at step S507, the H-SLP 510 transmits the SUPL
END message (including session-1d information and posre-
sult information) to the first SE'T 500, such that it informs the
first SE'T 500 of the end of the SUPL session for the position-
ing service at step S508, such that the first SE'T 500 releases
connection to the H-SLP 510 at step S508.

A first case 1n which the H-SLP 510 1s equal to the N-SLP
530 and a second case in which the H-SLP 510 1s different
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from the N-SLP 530 include different processing from S508,
and detailed descriptions of the first and second cases will
hereinaiter be described.

If the H-SLLP 510 1s different from the N-SLP 530, the
H-SLP 510 encapsulates the SUPL POS NOTIFICATION
message equipped with the calculated location information
(posresult) into the RLP SSRP message, and performs tun-
neling to the N-SLP 530 at step S509.

The N-SLP 330 performs de-capsulation of the received
RLP SSRP message, and transmits the SUPL POS NOTIFI-
CATION message including the calculated location informa-
tion (posresult) to the second SET 540 at step S510.

Inthis case, the SUPL POS NOTIFICATION message may
use the same transmission method as that of the SUPL INIT
message, and 1t 1s obvious to those skilled 1n the art that other
examples including the calculated location information (pos-
result) may also be used as the SUPL POS NOTIFICATION
message.

However, 11 the H-SLP 510 1s equal to the N-SLP 530, the
H-SLP 510 may transmit the SUPL POS NOTIFICATION
message including the calculated location information (pos-
result) to the second SET 540.

FIG. 3B 1s a conceptual diagram 1llustrating a method for
transmitting location information according to a 10-th pre-
terred embodiment of the present invention.

Compared with the location information transmission

method shown 1n FIG. SA, only information contained in the
SUPL START message at step S501 (during which the first

SET 500 transmits the SUPL START message to the H-SLP
510) of FI1G. 5B 1s different from that of FIG. SA. Therelore,
only the step S501 of FIG. 5B will be described for the
convenience of description. It is obvious to those skilled 1n the
art that a plurality of steps for the position information trans-

mission method of FIG. 5A can also be applied to the pre-
terred embodiment of FIG. 5B.

The first SET 500 transmits the SUPL START message to
the H-SLP 510 to mmitiate the positioning procedure. In this
case, the first SET 500 requests the H-SLP 510 to transmut
location information of the second SET 340, or requests the
H-SLP 510 to transmit the first SE'T 500°s location informa-
tion to the second SET 540 at step S501. For the above-
mentioned request operations, the SUPL START message
may 1nclude session-id information, lid information, qop
information, SET capability information, SET ID 1nforma-
tion, and ACK mode information, etc.

For example, if the SE'T mitiating the positioning proce-
dure 1s the first SET 500 and the target SE'T desired by the first

SE'T 500 1s the second SET 3540, the target SET ID may be the
second SET 540°s ID. If the SET mitiating the positioning
procedure 1s the first SET 500 and the third party 1s desired by
the first SET 500 as a transmission destination of the first SE'T
500’s location information, the third party ID may be the
second SET 540°s ID.

FIG. 6A 1s a conceptual diagram 1llustrating a method for
transmitting location information according to an 11-th pre-
ferred embodiment of the present invention. Particularly,
FIG. 6A shows the Roaming Successtul Case 1n which the
first SET 1s located at the VN 1nstead of the HN and the
H-SPC performs the positioning procedure, and the Non-
Proxy Mode 1n which the first SE'T directly communicates
with the SPC and the H-SPC performs the positioning proce-
dure.

The positioning system of FI1G. 6 A includes a first SE'T 600
acting as a positioning target terminal, a H-SLP 610 acting as
a HN server, a V-SLP 620 acting as a VN server, a N-SLP 630
located at the second SET 640°s network, and a second SET
640 for recerving the first SET 600’s location information. In
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this case, the H-SLP 610 may include a H-SPC 612 ifor
calculating location information of the first SET 600 acting as
the positioning target terminal; and a H-SLC 611 for manag-
ing overall SUPL protocols (e.g., SUPL session management,
Roaming, and Resource Management, etc.).

In association with the above-mentioned description, the
server located at the second SET 640°s network 1s defined as
the N-SLP 630, but the N-SLP 630 acting as a logical entity
may be equal to or different from the H-SLP 610.

The first SE'T 600 establishes a data link connection to a
mobile communication network for data communication to
start the SUPL session at step S600.

After executing the data link setup, the first SET 600 trans-
mits the SUPL START message to the H-SLC 611, such that
it can start the positioning procedure.

In this case, the first SET 600 may request the first SE'T
600°s location information from the H-SLC 611, or may
request the H-SLC 611 to transmuit the first SET 600°s loca-
tion information to the second SET 640 at step S601. For the
above-mentioned request operations, the SUPL START mes-
sage may include session-1d information, lid information, qop
information, SET capability information, notified SET-1d
information indicating an ID of the second SET at which the
first SE'T 600°s location information 1s to be recerved, MO
mode information, and ACK mode information, etc.

Upon receiving the SUPL START message from the first
T 600, the H-SLC 611 checks a roaming state of the first
1 600 at step S602.

Thereafter the H-SLC 611 transmits an RLP SRLIR mes-
sage (1ncluding msid information and lid information, etc.) to
the V-SLP 620 at step S603, such that the H-SPC 612 can
execute the positioning session and can request uncalculated
location information from the V-SLP 620.

Upon recerving the RLP SRLIR message, the V-SLP 620
transmits the uncalculated location information to the H-SLC
611 via the RLP SRLIA message at step S604.

The H-SLC 611 creates session-1d information to be used
for the session associated with the first SET 600, transmuits the
created session-1d information, the uncalculated first SET-1d
information, location calculation method information, and
positioning protocol information, etc. to the H-SPC 612, and
indicates that a positioning session associated with the first

SET 600 will begin at step S605.

The H-SLC 611 transmits the SUPL RESPONSE message
(1including session-1d information, H-SPC address informa-
tion, set auth-key information, and key-1d 4, etc.) to the first
SET 600, such that it informs the first SET 600 of the service
request permission, and also informs the first SET 600 of the
beginning of the positioning session. In other words, in order
to command the first SET 600 to mmitiate the positioning
session along with the H-SPC 612, the H-SLC 611 includes
the H-SPC address information in the SUPL RESPONSE
message, and transmits the SUPL RESPONSE message
including the H-SPC address information at step S606.

Upon receiving the SUPL RESPONSE message including
the H-SPC address information from the H-SLC 611, the first
SE'T 600 releases connection to the H-SLC 611, and transmuts
the SUPL POS INIT message (1including session-1d informa-
tion, lid information, and SET capability information, etc.) to
the H-SPC 612, such that 1t informs the H-SPC 612 of the
beginning of an actual positioning session. In this case, the
H-SPC 612 informs the H-SLC 611 of the beginning of the
positioning session associated with the first SET 600 at step

S607.

Upon receiving the SUPL POS INIT message, the H-SPC
612 and the first SET 600 calculate a location of the first SET

600 according to a variety of location calculation methods

S.
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(e.g., a SET-Assisted A-GPS method, a SET-Based A-GPS
method, and a Cell-ID method, etc.) and a variety of position-

ing protocols (GSM: RRLP, 3GPP: RRC, and 3GPP2: TIA-
801), and acquire location information of the first SET 600 at
step S608. In this case, the positioning protocol message

communicated between the H-SPC 612 and the first SET 600
1s encapsulated into the SUPL POS message, such that the
SUPL POS message including the positioning protocol mes-
sage 1s transmitted/recerved.

Ifthe first SET 600’ s location information 1s calculated and
acquired at step S608, the H-SPC 612 transmits the SUPL

END message (including session-i1d information and posre-
sult information) to the first SE'T 600, such that it informs the
first SE'T 600 of the end of the SUPL session for the position-
ing service at step S609.

A first case 1n which the H-SLP 610 1s equal to the N-SLP
630 and a second case 1n which the H-SLP 610 1s difterent

from the N-SLP 630 include different processing from S609,

and detailed descriptions of the first and second cases will
hereinafter be described.

It the H-SLLP 610 1s different from the N-SLP 630, the
H-SLP 610 encapsulates the SUPL POS NOTIFICATION
message equipped with the calculated location information
(posresult) into the RLP SSRP message, and performs tun-
neling to the N-SLP 630 at step S610.

The N-SLP 630 performs de-capsulation of the received
RLP SSRP message, and transmits the SUPL POS NOTIFI-
CATION message including the calculated location informa-
tion (posresult) to the second SET 640 at step S611. In this
case, the SUPL POS NOTIFICATION message may use the
same transmission method as that of the SUPL INIT message,
and 1t 1s obvious to those skilled 1n the art that other examples

including the calculated location information (posresult) may
also be used as the SUPL POS NOTIFICATION message.

However, 11 the H-SLP 610 1s equal to the N-SLP 630, the
H-SLP 610 may transmit the SUPL POS NOTIFICATION
message icluding the calculated location information (pos-
result) to the second SET 640.

FIG. 6B 1s a conceptual diagram 1illustrating a method for
transmitting location information according to a 12-th pre-
terred embodiment of the present invention.

Compared with the location information transmission

method shown 1n FIG. 6A, only information contained 1n the
SUPL START message at step S601 (during which the first

SET 600 transmits the SUPL START message to the H-SLC
611) of FIG. 6B 1s different from that of FIG. 6 A. Therefore,
only the step S601 of FIG. 6B will be described for the
convenience of description. It is obvious to those skilled 1n the
art that a plurality of steps for the position information trans-

mission method of FIG. 6 A can also be applied to the pre-
terred embodiment of FIG. 6B.

The first SET 600 transmits the SUPL START message to
the H-SLC 611 to imitiate the positioning procedure. In this
case, the first SET 600 requests the H-SLP 610 to transmit
location information of the second SET 640, or requests the
H-SLP 610 to transmit the first SE'T 600°s location informa-
tion to the second SET 640 at step S601. For the above-
mentioned request operations, the SUPL START message
may 1nclude session-id information, lid information, qop
information, SET capability information, SET ID informa-
tion, and ACK mode information, etc.

For example, if the SE'T mmitiating the positioning proce-

dure 1s the first SET 600 and the target SE'T desired by the first
SE'T 600 1s the second SET 640, the target SET 1D may be the
second SET 640°s ID. If the SET mitiating the positioning
procedure 1s the first SET 600 and the third party 1s desired by
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the first SET 600 as a transmission destination of the first SET
600°s location mformation, the third party ID may be the

second SET 640°s ID.

FIGS. 7A~7C are conceptual diagrams illustrating a
method for transmitting location information according to a
13-th preferred embodiment of the present invention. Particu-
larly, FIGS. 7A~7C exemplarily show a specific case in which
the SUPL protocol 1s used between SLPs.

The positioning system of FIGS. 7TA~7C includes a first

SE'T 700 acting as a positioning target terminal, a H-SLP 710
acting as a HN server, a N-SLP 720 located at the second SET

730°s network, and a second SET 730 for recerving the first
SE'T 700°s location information.

In association with the above-mentioned description, the
server located at the second SET 730°s network 1s defined as
the N-SLP 720, but the N-SLP 720 acting as a logical entity
may be equal to or different from the H-SLP 710.

A method for transmitting the first SET 700°s location
information to the second SE'T 730 using the SUPL protocol
between SLPs will hereinatter be described with reference to
FIG. 7A.

The first SET 700 establishes a data link connection to a
mobile communication network for data communication to
start the SUPL session at step S710.

After executing the data link setup, the first SET 700 trans-
mits the SUPL START message to the H-SLP 710, such that
it can start the positioning procedure. In this case, the first
SET 700 may request the first SET 700’ s location information
from the H-SLP 710, or may request the H-SLP 711 to trans-
mit the first SET 700’°s location information to the second
SET 730 at step S711. For the above-mentioned request
operations, the SUPL START message may include session-
1d information, lid information, qop mformation, SET capa-
bility information, notified SET-1d information indicating an
ID of the second SET at which the first SET 700’s location
information 1s to be received, MO mode information, and
ACK mode information, etc.

In this case, if the MO mode mformation 1s the first type
(Type 1), the first SE'T 700 may include specific information,
indicating that the first SET 700 desires to transmit its loca-
tion information to the second SET 730, in the SUPL START
message. The ACK mode information may include specific
information indicating whether there 1s a need for the second
SE'T 730 to transmit an acknowledgement signal indicating

reception of the first SE'T 700°s location mnformation to the
first SET 700.

Provided that the ACK mode indicates that the second SET
730 must transmit the acknowledgement signal indicating the
reception of the first SE'T 700’°s location mnformation to the
first SE'T 700, the second SET 730 recerving the first SET
700°s location information may transmit the above-men-
tioned acknowledgement signal to the first SE'T 700.

The above-mentioned acknowledgement action of the sec-
ond SET 730 can be executed by the following steps
S718~720.

Upon receiving the SUPL START message from the first

SET 700, the H-SLP 710 checks a roaming state of the first
SET 700 and indicates whether the first SET 700 supports the
SUPL protocol. The H-SLP 710 1nspects a first SET 700°s

privacy setup associated with the first SE'T 700, and informs
the first SET 700 that the first SET 700’s location information
has been transmitted to the second SET 730 by referring to the
first SET 700’s privacy setup.

In order to protect an authorized user of the first SET 700
from malicious or fraudulent application, the H-SLP 710 can
transmit a notification signal, associated with transmission of
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location mformation flowing in the second SET 730, to the
first SE'T 700, wrrespective of the first SET 700°s privacy

setup, at step S712.
The H-SLP 710 and the first SE'T 700 execute the SET-
initiated positioning procedure prescribed in the SUPL pro-

tocol at step S713.

It the first SET 700’ s location information 1s calculated and
acquired at step S713, the H-SLP 710 transmits the SUPL
NOTIFICATION REQ message to the N-SLP 720 acting as a
HN of the second SET, such that 1t requests the N-SLP 720 to
transmit the first SET 700’s location information to the sec-
ond SET 730.

In this case, the SUPL NOTIFICATION REQ message
may include session-id information, posresult information
indicating the first SET 700’°s location information, target
SE'T-1d information indicating the first SET’s ID, and notified
SE'T-1d information indicating the first SET’s 1D at step 714.

The N-SLP 720 recerves the SUPL NOTIFICATION REQ

message, checks a roaming sate of the second SET 730, and
determines whether the second SET 730 supports the SUPL
protocol at step 715.

The N-SLP 720 transmits the SUPL POS NOTIFICATION
message to the second SE'T 730, such that 1t starts a notifica-
tion session associated with the second SET 730. In this case,
the SUPL POS NOTIFICATION message may include ses-
s10n-1d information, posresult information indicating the first
SET 700°s location information, target SE'T-1d information
indicating the first SE'T’s ID, key-1d information for authen-
ticating the SUPL POS NOTIFICATION message, and mac
information, etc. at step S716.

In association with the above-mentioned description, as
previously stated above, the above-mentioned SUPL POS
NOTIFICATION message can be transmitted to a destination
according to one of a variety of methods (e.g., WAP PUSH,
and SMS Trigger, etc.), such that a detailed description
thereol will herein be omitted for the convenience of descrip-
tion.

The second SET 730 receives the SUPL POS NOTIFICA.-
TION message, and establishes a data link connection to the
mobile communication network for data communication. In
this case, provided that the recerved SUPL POS NOTIFICA.-
TION message includes key-1d information and mac infor-

mation, and the second SET 730 supports an authentication
mechanism using the SUPL POS NOTIFICATION message,

the second SET 730 authenticates the received SUPL POS
NOTIFICATION message using the key-1d information and

mac mformation at step S717.

The second SET 730 transmits the SUPL END message to
the N-SLP 720, and informs the N-SLP 720 of the processing,
result of the SUPL POS NOTIFICATION message and the
end of the notification session. In this case, it the ACK mode
information of the SUPL START message indicates that there
1s a need for the second SET 730 to transmit an acknowledge-
ment signal, indicating the reception of the first SET 700°s
location information, to the first SET 700, the second SET
730 receiving the first SET 700°s location information
includes the acknowledgement signal in the SUPL END mes-
sage, and transmits the SUPL END message including the
acknowledgement signal to the N-SLP 720 at step S718.

The N-SLP 720 transmits the SUPL NOTIFICATION
RESP message to the H-SLP 710, such that 1t informs the
H-SLP 710 of the processing result of the notification request
and the end of the session. In this case, 1f the N-SLP 720
receives the acknowledgement signal from the second SET
730, 1t includes the acknowledgement signal into the SUPL

NOTIFICATION RESP message, and transmits the SUPL
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NOTIFICATION RESP message including the acknowl-
edgement signal to the H-SLP 710 at step S719.

The H-SLP 710 transmits the SUPL END message to the
first SET 700, and informs the first SET 700 of both its
location information transmission result and the end of the
SUPL session. In this case, 1t the H-SLLP 710 receives the
acknowledgement signal from the N-SLP 720, 1t includes the
acknowledgement signal into the SUPL END message, and
transmits the SUPL END message including the acknowl-
edgement signal to the first SET 700 at step S720.

A method for transmitting the first SET 700°s location
information to the second SET 730 using the SUPL Roaming
service of an RLP (Roaming Location Protocol) between
SLPs will hereinatfter be described with reference to FIG. 7B.

Compared with the procedures of FIG. 7A, steps S734,
S738, and S739 of FIG. 7B are different from steps S714,
S718, and S719 of FIG. 7A, and the remaining steps of FIG.
7B are equal to those of FIG. 7A, such that only the above-
mentioned steps S734, S738, and S739 of FIG. 7B will be
described. For the convenience of description, it should be
noted that step S734 1s called a first step, step S738 1s called
a second step, and step S739 1s called a third step.

In the case of the first step 5734, the first SET 700°s
location information 1s calculated by the SET-1nitiated posi-

tioning procedure. If the first SE'T 700’s location information
1s acquired, the H-SLP 710 transmits the SUPL POS NOTI-

FICATION message 1o the N-SLP 720 acting as the second
SET’s HN via the RLP SSRP message, and requests the
N-SLP 720 to transmit the first SET 700’s location informa-
tion to the second SET 730.

In this case, the SUPL POS NOTIFICATION message may
include session-1d information, posresult indicating the first
SE'T 700°s location information, target SET-1d information

indicating the first SE'T’s ID, key-pad information for authen-
ticating the SUPL POS NOTIFICATION message, and mac

information, etc.

In the case of the second step S738, the second SET 730
informs the N-SLP 720 of the processing result of the SUPL
POS NOTIFICATION message via the SUPL POS NOTIFI-
CATION RESP message. In this case, 1 the ACK mode
information indicates that there 1s a need for the second SET
730 to transmit an acknowledgement signal, indicating the
reception of the first SET 700’s location information, to the
first SET 700, the second SET 730 receiving the first SET
700’s location information includes the acknowledgement
signal 1n the SUPL POS NOTIFICATION RESP message,
and transmits the SUPL POS NOTIFICATION RESP mes-
sage 1ncluding the acknowledgement signal to the N-SLP
720.

In the case of the third step S739, the N-SLP 720 transmuts
the SUPL POS NOTIFICATION RESP message to the
H-SLP 710 via the RLP SSRP message. In this case, 1f the
N-SLP 720 recewves the acknowledgement signal from the
second SE'T 730, 1t includes the acknowledgement signal into
the SUPL NOTIFICATION RESP message, and transmits the
SUPL NOTIFICATION RESP message including the
acknowledgement signal to the H-SLP 710.

A method for transmitting the first SET 700°s location
information to the second SET 730 using the Standard .

Roam-
ing Location Reporting Service (SRLRC) of an RLP (Roam-
ing Location Protocol) between SLPs will hereinaiter be
described with reference to FIG. 7C.

Compared with the procedures of FIG. TA, steps 5754,
S758, and S759 of FIG. 7C are different from steps S714,
S718, and S719 of FIG. 7A, and the remaining steps of FIG.
7C are equal to those of FIG. 7A, such that only the above-
mentioned steps 8754, S7358, and S7359 of FIG. 7C will be
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described. For the convenience of description, 1t should be
noted that step S754 1s called a fourth step, step S758 1s called
a fifth step, and step S759 1s called a sixth step.

In the case of the fourth step S754, the first SET 700’s
location information 1s calculated by the SET-1mitiated posi-
tiomng procedure. If the first SE'T 700’s location information
1s acquired, the H-SLP 710 transmits the RLP SRLREP
(Roaming Location Protocol Standard Roaming ILocation
Report) to the N-SLP 720 acting as the second SET’s HN, and
requests the N-SLP 720 to transmit the first SET 700’s loca-
tion information to the second SET 730.

In the case of the fifth step S758, the second SET 730
informs the N-SLP 720 of the processing result of the SUPL
POS NOTIFICATION message via the SUPL POS NOTIFI-

CATION RESP message. In this case, 11 the ACK mode

information indicates that there 1s a need for the second SET
730 to transmit an acknowledgement signal, indicating the
reception of the first SET 700’s location information, to the
first SET 700, the second SET 730 receiving the first SET
700°s location information includes the acknowledgement
signal 1 the SUPL POS NOTIFICATION RESP message,
and transmits the SUPL POS NOTIFICATION RESP mes-
sage including the acknowledgement signal to the N-SLP
720.

In the case of the sixth step S759, the N-SLP 720 transmits
the RLP SRLRA (Roaming Location Protocol Standard

Roaming Location Report Answer) message including the
location-information transmission result to the H-SLP 710. In
this case, 11 the N-SLP 720 receives the acknowledgement
signal from the second SET 730, 1t includes the acknowledge-
ment signal into the RLP SRLRA message, and transmits the
RLP SRLRA message including the acknowledgement signal
to the H-SLP 710.

FIGS. 8A~8C are conceptual diagrams illustrating a
method for transmitting location information according to a
14-th preferred embodiment of the present invention.

Compared with the location information transmission
method shown 1n FIGS. 7TA~7C, only information contained
in the SUPL START message at step S811, S831, or S851
(during which the first SE'T 700 transmits the SUPL START

message to the H-SLP 710) of FIGS. 8A~8C 1s different from
that of FIGS. 7TA~7C. Therefore, only the above steps S811,
831, and S851 of FIG. 8A~8C will be described for the
convenience of description. It is obvious to those skilled 1n the
art that a plurality of steps for the position information trans-
mission method of FIGS. 7TA~7C can also be applied to the
preferred embodiment of FIGS. 8 A~8C.

The first SET 700 transmits the SUPL START message to
the H-SLP 710 to mitiate the positioming procedure at step
S811, S831, or S851. In this case, the first SET 700 requests
the H-SLP 420 to transmit location information of the second
SE'T 730, or requests the H-SLP 710 to transmit the first SET
700°s location information to the second SET 730 at step
S811, S831, or S851. For the above-mentioned request opera-
tions, the SUPL START message may include session-id
information, lid information, qop information, SET capabil-
ity information, SET ID information, and ACK mode infor-
mation, etc.

For example, if the SE'T mmitiating the positioning proce-
dure 1s the first SET 700 and the target SE'T desired by the first
SE'T 700 1s the second SET 730, a SET ID may be the second
SE'T 730°s ID. In other words, the target SET ID may be the
second SET 730°s ID. If the SET mitiating the positioning
procedure 1s the first SET 700 and the third party 1s desired by
the first SET 700 as a transmission destination of the first SE'T
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700’s location information, a SE'T ID may be the second SET
730°s ID. In other words, the third Party ID may be the second
SET 730°s ID.

A detailed description of messages will hereinafter be
described with reference to FIGS. 9~17. The following mes-
sages can also be applied to other preferred embodiments
other than the above-mentioned preferred embodiments
shown 1n FIGS. 1A~8C.

FIG. 9 exemplarily shows a Common Part commonly con-
tamned 1n transmission/reception messages communicated
between a terminal and a server in the case of a method for
transmitting location information according to the present
invention. For example, the Common Part may be considered
to be a message header.

The Common Part composed of octets may include a
“Message Length™ parameter for indicating a total length of a
ULP (User Plane Location Protocol) message; a “Version”
parameter for indicating ULP protocol version information in
the form of a major-, minor-, or service indicator; a “Session
1d”” parameter for indicating a unique session ID of the mes-
sage; and a “Message Payload” parameter including one of
the messages prescribed in the ULP. In this case, the “Session
1d” parameter may include ID information of a specific SET
capable of performing the positioning procedure.

Particularly, there are a variety of messages prescribed 1n
the “Message Payload” parameter, for example, the SUPL
INIT message, the SUPL START message, the SUPL
RESPONSE message, the SUPL POS INIT message, the
SUPL POS message, the SUPL END message, the SUPL
AUTH REQ message, the SUPL AUTH RESP message, and
the SUPL POS NOTIFICATION message, eftc.

FIG. 10 exemplarily shows an imitialization message
(SUPL INIT) according to the present invention. Particularly,
FIG. 10 shows the SUPL INIT message acting as the imitial-
1zation message transmitted from the SLP to the first SET.

The SUPL INIT message includes a “Positioning Method”
parameter, a “Notification” parameter, a “Session ID” param-
cter, a “QoP” parameter, an “SLP Mode” parameter, an
“MAC” parameter, and a “Key Identity” parameter.

The “Positioning Method™ parameter indicates positioning,
technologies requested by the SLP. The *“Notification”
parameter performs LCS notification, and transmits privacy-
associated information to the SET. The “Session ID” param-
cter includes an SLP address. The “QoP” parameter indicates
a Desired Quality of Position. The “SLP Mode” parameter
indicates whether the SLP mode 1s the Proxy Mode or the
Non-Proxy Mode. The “MAC” parameter includes a Mes-
sage Authentication Code (MAC) used for Integrity Protec-
tion of the SUPL INIT message. The “Key Identity” param-
eter indicates 1dentity information associated with a key used
for checking the MAC.

The “Session ID” parameter includes an SPC address in the
case of the Non-Proxy Mode. The “SLP Address™ field serves
as an optional field in the case of the Proxy Mode, but it serves
as a requisite field (also called a required field) 1n the case of
the Non-Proxy Mode. The SLP address 1s indicative of an
address used by the SET to construct a secure IP when the
SE'T 1s connected to the SLP or the SPC.

FIG. 11A shows a first preferred embodiment of a start
message (SUPL START) according to the present invention.
Particularly, FIG. 11 A exemplarily shows the SUPL START

message acting as the start message transmitted from the first
SET to the SLP.

The SUPL START message may include a “SET capabili-
ties” parameter, a “Location Id” parameter, a “QQoP” param-
cter, a “Notified SET Id” parameter, a “MO mode” parameter,
and an “ACK mode” parameter, etc. In this case, the “MO
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mode” parameter may be defined as a terminal start-location
request mode, and the “ACK mode” parameter may be
defined as a location-information acknowledgement mode.

The “SET capabilities” parameter includes a message spe-
cific part other than the common part, and 1indicates the capa-
bilities of the SET. The “Location Id” parameter 1s indicative
of cell mformation of the SET. The “QoP” parameter is
indicative of a Desired Quality of Position. The “Notified
SE'T 1d” parameter 1s indicative of an ID value (Notified SET
identity value) of a second SET at which the first SET s
location information i1s to be recerved. The “MO mode”
parameter 1s indicative of a location-request mode of a SET
which requests the positioning service. The “MO mode”
parameter indicates whether a mode type 1s a first type (Type
1) or a second type (Type 2). The Type-2 information may be
defined as a “Transfer to the third party” type.

For example, the Type-1 information may indicate a mode
in which the first SET requests 1ts location information, and
the Type-2 information may indicate a mode 1n which the first
SET desires to transmit its location information to the second
SET.

The “ACK mode” parameter indicates whether there 1s a
need for a second SET acting as a third party to transmit an
acknowledgement signal, indicating the reception of the first
SET’s location information, to the first SET. The “ACK
mode” parameter may be an acknowledgement-requested
type or an acknowledgement-unresquested type.

FIG. 11B shows a second preferred embodiment of a start
message (SUPL START) according to the present invention.

Referring to FIG. 11B, the SUPL START message may
include a “SET capabilities” parameter, a “Location 1d”
parameter, a “QoP” parameter, a “SET ID” parameter, and an
“ACK mode” parameter, etc. C

Compared with FIG. 11A, only the “SET ID” parameter of
FIG. 11B will be described. The “SET ID” parameter may
include “Target SET ID” information and “Third Party 1DD”
information as SET ID imformation. If a specific SET for
starting a location request action requires location informa-
tion of another target SET, the “Target SE'T ID” information
may indicate another target SET’s ID. The “Third Party ID”
information may indicate an ID of a third party desired by the
specific SET as a transmission destination of the specific
SE'T’s location information. In this case, 1t should be noted
that the third party 1s exemplarily implemented with a termi-
nal, but it can also be implemented with other examples other
than the terminal.

FIG. 11C exemplarily shows parameters of the start mes-
sage (SUPL START) according to the present invention.

Referring to FIG. 11C, the “SET ID” parameter indicates
that the SET ID 1s “SETtoSET” or “SETtoThirdParty”. If the
SET ID 1s “SETtoSET”, the “SET ID” parameter includes
“Target SET ID” information. If the SE'T ID 1s “SETtoThird-
Party”, the “SE'T ID” parameter may include Third Party 1D
information and Third Party name type information.

If the specific SET for starting a location-request action
desires to receive another target SET’s location information,
the “Target SET ID” information may indicate another target
SE'T’s ID. In this case, another target SE'T may correspond to
the second SET.

The “Third Party ID” parameter may indicate third party
ID information. The “Third Party ID” parameter may include
at least one of “Third Party Name” and “Third Party Name
Type”. The “Third Party Name™ may indicate a third party
name. The “Third Party Name Type” may indicate a type of
the third party name. For example, the type of the third party
name may correspond to one of Logical name, MSISDN,
E-mail address, URL, SIP URL, IMS public identity, MIN,
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and MDN. In this case, the third party may also be imple-
mented with the second SET as necessary.

For example, the SUPL SET INIT message has the follow-
ing programming language. In this case, the “thirdPartyID”
information 1s optional 1n three cases (1.e., “SETtoSET” case,
“TargetSETID” case, and “SETtoThirdParty™ case).

[Programming Language]

SUPL-INIT DEFINITIONS AUTOMATIC TAGS ::=
BEGIN

EXPORTS SUPLSETINIT;

IMPORTS SETId, FormatIndicator

FROM ULP-Components;

SUPLSETINIT ::= SEQUENCE {

SETID ::= CHOICE {

SETtoSET targetSET1D,

SETtoThird Partythird PartyID,

e }s

ackMode AckMode,

targetSETID SETId, --Target SET1d identifies the
target SET to be located

thirdPartyID ::= SEQUENCE {

thirdPartyName OCTET STRING(SIZE
(1..maxThirdPartylLength)),
thirdPartyNameType
max ThirdPartyLength INTEGER ::= 50
ACKMode ::= ENUMERATED {ackRequired (0), ackNotRequired

(1)} o}

END

FormatIndicator,

FIG. 12 exemplarily shows a response message (SUPL
RESPONSE) according to the present invention. Particularly,

FIG. 12 shows the SUPL RESPONSE message answering to
the SUPL START message acting as the start message.
Referring to FIG. 12, the SUPL RESPONSE message

includes a message specific part other than the common part.
The message specific part of the SUPL RESPONSE message
includes a “Positioning Method” parameter, a “SLP Address”™
parameter, a “SET Auth key” parameter, and a “Key Identity
4" parameter.

The “Positioning Method™ parameter indicates a position-
ing method required for the SUPL POS session. The “SLP
address” parameter 1s required for only the Non-Proxy Mode,
and includes the SPC address. The “SET Auth key™ parameter
1s required for only the Non-Proxy Mode, and includes an
authentication key used by the SET for SPC authentication.
The “Key Identity 4” parameter 1s required for only the Non-
Proxy Mode, and includes a “Key Identity 4”7 parameter
including key identity. The SLP address of the “SLP Address™
parameter may be used when the SET establishes a data
connection to the SPC.

FIG. 13 exemplarily shows a positioning initialization
message (SUPL POS INIT) according to the present inven-
tion. Particularly, FIG. 13 shows the SUPL POS INIT mes-
sage acting as one of the positioning initialization messages.
The SUPL POS INIT message may be a message following
the SUPL INIT message when the network starts operation,
or may be a message following the SUPL RESPONSE mes-
sage when the SET starts operation.

The SUPL POS INIT message includes a “SE'T capabili-
ties” parameter, a “Requested Assistance Data™ parameter, a
“Location 1d” parameter, a “Position” parameter, a “SUPL-
POS” parameter, and a “Ver” parameter, etc.

The “SET capabilities” parameter indicates SET capabili-
ties. The “Requested Assistance Data” parameter indicates
global positioning system assistance data. The “Location 1d”
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parameter indicates cell information of the SETT. The “Posi-
tion” parameter indicates a SE'T position. The “SUPLPOS™
parameter 1s used only when the positioning protocol allows
that a first message 1s transmitted to the SET, and includes the

SUPL POS message. The “Ver” parameter includes a hash of 5

the SUPL INIT message. In association with the above-men-
tioned description, the “Ver” parameter allows the SET to
calculate the hash of the SUPL INIT message under a Net-
work-initiated Proxy Mode, and may include the hash result.

Ifthe SUPL POS INIT message 1s transmitted from the first
SE'T to the SLP, the SLP transmits/receives the positioning
message to/from the first SET. If the positioning of the first
SET 1s completed, the first SET’s location information 1s
transmitted to the second SET. The SUPL POS message
acting as the positioning message will heremafter be
described.

FIG. 14 exemplarily shows a positioning message (SUPL
POS) according to the present invention. Particularly, FI1G. 14
exemplarily shows the SUPL POS message acting as the
positioning message.

The SUPL POS message includes a “Positioning Payload”™
parameter and a “Velocity” parameter. The “Payload” param-
eter includes TIA-801, and RRLP or RRC elements. The
“Velocity” parameter includes a velocity of the SET to over-
come a deﬁciency of RRLP or RRC information. The SUPL
POS message 1s communicated between the SLP and the first
SET, resulting in the positioning of the first SET.

FIG. 15 exemplarily shows an end message (SUPL END)
according to the present invention. Specifically, FIG. 15
exemplarily shows the SUPL END message. The SUPL END
message indicates whether the SUPL session 1s normally or
abnormally completed.

Referring to FIG. 15, the SUPL END message includes a
“Position” parameter, a “Status Code” parameter, and a “Ver”
parameter. The “Position” parameter includes specific infor-
mation indicating the SET position result. The “Status Code™
parameter 1s used for error indication or information indica-
tion, and includes specific information indicating a message
status. The “Ver” parameter includes a hash of the SUPL INIT
message calculated by the SET.

In the “Status Code” field, error indications may have
values of 0~99, and information indications may have values
of 100~199. Also, the “Ver” parameter may indicate a variety
of situations generated when the SUPL END message serves
as a direct response message of the SUPL INIT message
under the Proxy Mode and the Non-Proxy Mode,

FIG. 16 exemplarily shows an authentication response
message (SUPL AUTH RESP) according to the present
invention. Particularly, FIG. 16 shows an example of the
SUPL AUTH RESP message.

Referring to FIG. 16, the SUPL AUTH RESP message 1s
used for the Network-mitiated cases of the Non-Proxy mode.
The SUPL AUTH RESP message 1s transmitted from the
Home SLC to the SET, and indicates the permission of the
SE'T’s SUPL-session continuation.

The SUPL AUTH RESP message includes an Authentica-
tion Key and a Key Identity used by the V-SPC, and performs
tunneling to the V-SLC within the RLP message.

The SUPL AUTH RESP message includes a “SPC Auth
Key” parameter, a “Key Identity 3” parameter, and a “Status
Code” parameter. The “SPC Auth Key” parameter indicates
an Authentication Key used when the SET authenticates the
SPC. The “Key Identlty 3” parameter 1s required when the
SPC Auth key exists, and includes a key identity. The “Status
Code” parameter 1s used for error indication or information
indication, and includes specific information indicating a
message status.
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In the “Status Code” parameter, the error indications may
have values of 0~99, and the information indications may
have values of 100~199. The SUPL AUTH RESP message
uses the “Status Code” parameter to indicate an authentica-
tion failure (authNetFailure).

FIG. 17 exemplarily shows a positioming notification mes-
sage (SUPL POS NOTIFICATION) according to the present
invention. Particularly, FIG. 17 shows an example of the
SUPL POS NOTIFICATION message.

Referring to FIG. 17, the SUPL POS NOTIFICATION
message acts as a message for transmitting the first SET s
location information to the second SE'T, and includes a “Posi-
tion” parameter and a “Target SET 1d” parameter.

The “Position” parameter indicates the position result of
the first SET. The “Target SE'T 1d” parameter indicates the
identity value of the first SET.

According to the present invention, 1t should be noted that
the terminal can be applied to the Roaming successiul case
and the Non-roaming successiul case irrespective of the
roaming state, and the server can be applied to the Proxy
Mode and the Non-Proxy Mode.

As apparent ifrom the above description, a method for
transmitting location information according to the present
invention allows a specific terminal to receive 1ts location
information using a location information system, or allows
the specific terminal to transmit 1ts location information to
another terminal, and defines a variety of messages for the
above-mentioned operations, such that a location information
service via a terminal can be effectively implemented.

It will be apparent to those skilled in the art that various
modifications and varations can be made in the present
invention without departing from the spirit or scope of the
inventions. Thus, it 1s mtended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What 1s claimed 1s:

1. A method of providing location information of a first
SUPL Enabled Terminal (SET) at a Home SUPL location
platiorm (H-SLP) which 1s a network server to a second SET
using a Secure User Plane Location (SUPL) protocol 1n a
communication environment, the method comprising;:

recewving, by the H-SLP, a SUPL START message from the

first SET 1n1tiating a positioning procedure for transier-
ring location information of the first SET to the second
SET via the H-SLP, the SUPL START message includ-
ing a session 1dentifier, SET capabilities, SET-1d infor-
mation which 1s an identifier of the second SET, and
mode type mformation which designates either one of
the first SET or the second SET to receive the location
information of the first SET;

transmitting, by the H-SLP, a SUPL RESPONSE message

to the first SET, the SUPL RESPONSE message includ-
ing the session identifier and a positioning method

which 1s to be used for a positioning procedure between
the H-SL.P and the first SET;

recewving, by the H-SLP, a SUPL POS INIT message from
the first SET, the SUPL POS INIT message including the
session 1dentifier and SET capabilities;

calculating the location information of the first SET
through a direct connection between the H-SLP and the
first SE'T based on the positioning method, the position-
ing method being one of a SET-assisted positioning
method and a SET-based positioning method; transmit-

ting, by the H-SLP, a SUPL END message to the first

SET to mform the end of a SUPL session, the SUPL
END message including the session 1dentifier; and
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transmitting, by the H-SLP, the location information of the
first SET to the second SET, after the SUPL session 1s

finished.

2. The method of claim 1, further comprising checking a
roaming state of the first SET.
3. The method of claim 1, wherein the calculation of the

location information of the first SET 1s performed 1n coop-
cration with the first SET.

4. The method of claim 1, wherein the location information
of the first SET 1s transmitted to the second SET via a Notified
SLP (N-SLP).

5. The method of claim 1, wherein the H-SLP comprises a
Home SUPL Location Center (H-SLC) and a Home SUPL
Position Center (H-SPC).

6. The method of claim 5, wherein the calculation of the
location information of the first SET 1s performed through a
direct connection between the H-SPC and the first SET.

7. The method of claim 6, wherein the SUPL START

message 1s transmitted to the H-SLC.

8. The method of claim 6, wherein the location information
1s transmitted to the second SET by the H-SLC.

9. The method of claim 1, wherein the first SET 15 in a
non-roaming state in which the first SET 1s located at a Home
Network (HN).

10. The method of claim 1, wherein the positioning method
1s selected based on the SET capabilities included in the
SUPL START message.

11. The method of claim 1, wherein 1n the step of transmit-
ting the location information of the first SET to the first SET
or the second SET, the H-SLP i1dentifies the second SET to
which the location information of the first SE'T 1s to be sent by
the 1denftifier of the second SET indicated by the notified
SET-1d information received from the first SET, and then
transmits the location information to the identified second
SET.

12. A method of providing location information of a first
SUPL FEnabled Terminal (SET) to a second SET using a
Secure User Plane Location (SUPL) protocol in a communi-
cation environment, the method comprising:

transmitting, by the first SET, a SUPL START message to

a Home SUPL location platiorm (H-SLP) which 1s a
network server, to initiate a positioning procedure for
transierring location information of the first SET to the
second SET via the H-SLP, the SUPL START message
including a session 1dentifier, SET capabilities, SET-1d
information which 1s an 1dentifier of the second SET, and
mode type mformation which designates either one of
the first SET or the second SET to receive the location
information of the first SET;
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recewving, by the first SET, a SUPL RESPONSE message
from the H-SLP, the SUPL RESPONSE message

including the session identifier and a positioning method
which 1s to be used for a positioning procedure between
the H-SLP and the first SET;

transmitting, by the first SET, a SUPL POS INIT message
to the H-SLP, the SUPL POS INIT message including
the session 1dentifier and SET capabilities;

performing a positioning procedure through a direct con-
nection between the H-SLP and the first SET based on

the positioning method to calculate the location nfor-
mation of the first SE'T, the positioning method being
one of a SET-assisted positioning method and a SET-
based positioning method; and

recerving, by the first SE'T, a SUPL END message from the

H-SLP, the SUPL END message including the session
identifier and informing the first SE'T of an end of a
SUPL session,

wherein the location information of the first SET 1s trans-

mitted by the H-SLP to the second SET.

13. The method of claim 12, wherein the calculation of the
location mformation of the first SET 1s performed in coop-
eration with the first SET.

14. The method of claim 12, wherein the location informa-
tion of the first SET 1s transmitted to the second SET via a
Notified SLP (N-SLP).

15. The method of claim 12, wherein the H-SLP comprises
a Home SUPL Location Center (H-SLC) and a Home SUPL
Position Center (H-SPC).

16. The method of claim 15, wherein the calculation of the
location information of the first SET 1s performed through a
direct connection between the H-SPC and the first SET.

17. The method of claim 16, wherein the SUPL START
message 1s transmitted to the H-SLC.

18. The method of claim 16, wherein the location informa-
tion 1s transmitted to the second SET by the H-SLC.

19. The method of claim 12, wherein the first SET 1s1n a
non-roaming state in which the first SET 1s located at a Home
Network (HN).

20. The method of claim 12, wherein the positioning
method 1s selected based on the SET capabilities included in
the SUPL START message.

21. The method of claim 12, wherein when providing the
location information of the first SET to the second SET, the
second SET to which the location information of the first SE'T
1s to be sent 1s first identified by the 1dentifier of the second
SET indicated by the SET-1d information transmitted by the
first SET, and then the location information 1s sent to the

1dentified second SET.
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